ASSOCIATIONS OF WEIGHT DISSATISFACTION ON DIET QUALITY, PERCENT BODY FAT, AND PHYSICAL ACTIVITY IN COLLEGE STUDENTS by McNulty, Kelsey
University of Rhode Island 
DigitalCommons@URI 
Open Access Master's Theses 
2020 
ASSOCIATIONS OF WEIGHT DISSATISFACTION ON DIET QUALITY, 
PERCENT BODY FAT, AND PHYSICAL ACTIVITY IN COLLEGE 
STUDENTS 
Kelsey McNulty 
University of Rhode Island, kelsey_mcnulty@uri.edu 
Follow this and additional works at: https://digitalcommons.uri.edu/theses 
Recommended Citation 
McNulty, Kelsey, "ASSOCIATIONS OF WEIGHT DISSATISFACTION ON DIET QUALITY, PERCENT BODY FAT, 
AND PHYSICAL ACTIVITY IN COLLEGE STUDENTS" (2020). Open Access Master's Theses. Paper 1852. 
https://digitalcommons.uri.edu/theses/1852 
This Thesis is brought to you for free and open access by DigitalCommons@URI. It has been accepted for inclusion 
in Open Access Master's Theses by an authorized administrator of DigitalCommons@URI. For more information, 
please contact digitalcommons@etal.uri.edu. 
ASSOCIATIONS OF WEIGHT DISSATISFACTION ON 
DIET QUALITY, PERCENT BODY FAT, AND PHYSICAL 







A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE 
REQUIREMENTS FOR THE DEGREE OF 
MASTER OF SCIENCE 
IN 






UNIVERSITY OF RHODE ISLAND 
2020 




















Major Professor   Kathleen Melanson 
 
Inside Committee Member  Geoffrey Greene 
 
Outside Committee Member  Furong Xu 
 
    
    
       Nasser H. Zawia 














Statement of the Problem: As overweight and obesity rates continue to rise in the 
United States (U.S.), the social pressure to fit an impractical ideal body weight and 
image influences the satisfaction college-aged students have of themselves and can 
lead to higher body weight dissatisfaction (BWD). An increase in BWD has been 
associated with poorer dietary habits, such as lower intake of nutrient-dense foods like 
fruits and vegetables, excessive or lacking physical activity, as well as higher body 
mass index (BMI) and higher percent body fat (%BF). Since BWD has been 
determined as a contributor to increased risk of disordered eating, and has been shown 
to lead to poorer dietary and physical habits, investigating BWD is an important 
contribution to the existing literature. 
Objective: The primary objective was to examine the association between BWD and 
total 2015 Healthy Eating Index (HEI) score, which is a measure for assessing dietary 
quality (DQ) and alignment with the 2015-2020 Dietary guidelines for Americans, in 
college-aged students at a university in the eastern U.S. from Fall 2015 to Fall 2019. 
The secondary objective was to determine the association between BWD and %BF 
utilizing the InBody 770 or BodPod. The tertiary objective was to evaluate the 
association between BWD and minutes of weekly moderate-to-vigorous physical 
activity. Exploratory objectives were to consider associations between BWD and 
dietary HEI components.  
Methods: This cross-sectional, secondary data analysis was part of the Nutrition 
Assessment Study, an ongoing study that was created to examine the relationship 
between diet and disease risk in college students in an Applied General Nutrition 
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course at The University of Rhode Island. Undergraduate students (n=434, 78.6% 
females, 83.8% Caucasian, age=18.9 years) were stratified by sex for complete 
analyses. Students completed the Nutrition Assessment Survey for demographics and 
desired body weight. Absolute value of BWD was calculated by the difference 
between measured body weight and reported desired weight. Dietary data were 
collected through The Diet History Questionnaire II (DHQ II). The DHQ II was used 
to gather dietary intake and calculate component and total scores through the 2015 
Healthy Eating Index (2015 HEI). Anthropometric measurements were taken via the 
InBody or Bod Pod to assess %BF. The International Physical Activity Questionnaire 
(IPAQ) short form was used to assess weekly physical activity. For all hypotheses, 
median split was used to group the independent variable, BWD, into higher and lower 
BWD groups. Outcomes were examined via independent t-tests and one-way 
ANOVAs; analyses stratified by sex.  Acceptance of significance was identified as 
p<0.05. 
Results: Males (n=93) and females (n=341) were predominantly Caucasian (76.3%, 
85.3%) with a normal average BMI (24.4 kg/m2, 23.0 kg/m2). No significant 
differences between lower and higher BWD were observed for mean BMI and %BF in 
males. However, significant differences were found for mean BMI in females (p<.001) 
with lower BWD (21.5±2.9 kg/m2) and higher BWD (24.4±2.6 kg/m2), and for %BF 
(F=75.4, ηp
2 =.185, p=.001). Significant differences were observed for males in some 
2015 HEI components: total vegetables (t(85)=2.827, p=.006), greens and beans 
(t(85)=2.753, p=.007), and seafood and plant proteins (t(85)=2.209, p=.030). 
However, no significant differences were observed for total HEI score (males and 
 
 vii 
females), and 2015 HEI components (females). No significant between group 
differences were observed for minutes of weekly moderate-to-vigorous physical 
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Objective: This study aims to explore the absolute value of BWD and the association 
it has with total 2015 Healthy Eating Index (HEI) score, percent body fat (%BF) 
measured by the Bod Pod or InBody 770, and minutes of weekly moderate-to-
vigorous physical activity (MVPA) in college-aged students. 
Methods: This cross-sectional, secondary data analysis was part of the Nutrition 
Assessment Study, an ongoing study that was created to examine relationships 
between diet and disease risk in college students in an Applied General Nutrition 
course at an eastern university in Rhode Island. Undergraduate students (n=434, 
78.6% females, 83.8% Caucasian, age=18.9) were stratified by sex for complete 
analyses. Students completed the Nutrition Assessment Survey for demographics, 
including desired body weight. Absolute value of BWD was calculated by the 
difference between measured body weight and desired weight. A median split was 
used to determine lower and higher BWD. Males (n=93) and females (n=341) were 
predominantly Caucasian (76.3%, 85.3%) with a normal average BMI (24.4 kg/m2, 
23.0 kg/m2). Dietary data were collected through The Diet History Questionnaire II 
(DHQ II). The DHQ II was used to gather dietary intake and calculate component and 
total scores through the 2015 HEI. Anthropometric measurements were taken via the 
InBody or Bod Pod to assess %BF. The International Physical Activity Questionnaire 
(IPAQ) short form was used to assess weekly MVPA. 
Results: No significant differences were observed for mean BMI and %BF between 
males with higher or lower BWD. However, significant differences were found for 





BWD (24.4±2.6 kg/m2), and for %BF (F=75.4, ηp
2 =.185, p<.001). Significant 
between group differences were observed for males in 2015 HEI components for total 
vegetables (t(85)=2.827, p=.006), greens and beans (t(85)=2.753, p=.007), and 
seafood and plant proteins (t(85)=2.209, p=.030). However, no significant between 
group differences were observed for total HEI score in males or females with higher 
versus lower BWD, and no differences for 2015 HEI components in females. No 
significant between group differences were observed for minutes of weekly moderate-
to-vigorous physical activity for males or females.  
Conclusion: In college-aged students, three lower HEI adequacy components in males 
and higher %BF in females were associated with higher BWD. These findings indicate 
that males with higher BWD may benefit from improving dietary intake, whereas 
females with more %BF have higher BWD than those with less %BF. These findings 
assist in understanding certain health behaviors in college-aged students that will 
support the formulation of recommendations for this population.   









Obesity rates are increasing nationwide in all age groups, with 42.8% of the 
U.S. population reported with overweight or obesity in 2017-2018.1–4 As overweight 
and obesity rate continues to rise in the U.S., the social pressure to fit an impractical 
ideal body weight and image influences the satisfaction college-aged students have of 
themselves and can lead to higher body weight dissatisfaction (BWD).5 The term 
BWD is defined as the absolute value of the difference between reported body weight 
in pounds and reported desired body weight, and has been shown to vary by sex, 
socioeconomic status, and race and ethnicity.5–16 Previous studies has found that 
higher BWD is associated with negative health behaviors in college-aged students 
related to diet, such as excessive dieting and lower intake of nutrient-dense foods such 
as whole grains, fruits, and vegetables.9,17 However, limited research has examined the 
association between BWD and overall dietary quality (DQ) of college-aged students, 
as measured by the 2015 Healthy Eating Index (2015 HEI), which aids in the 
evaluation and monitoring of particular dietary components to better understand 
dietary patterns in individuals.18 
There is minimal research on the association between BWD and DQ. Previous 
research has found those with lower BWD tend to consume more fruits and 
vegetables, compared to those with higher BWD.7,17,19,20 However, the data were not 
evaluated through DQ indices that aim to evaluate the overall diet and assess dietary 
patterns of an individual.7,17,19,20 One study analyzed BWD and DQ separately in a 
group of female university students.21 The results indicated more than half of the 




Quality Index.21 Although this study found independent results for BWD and DQ in 
females, this study did not compare BWD with DQ, and therefore does not address the 
associations between the absolute value of BWD and DQ. 
Higher BWD has also been associated with body mass index (BMI) and percent 
body fat (%BF). Research consistently shows a positive relationship between BMI, 
%BF, and BWD; higher BMI value and %BF, higher BWD.10,22–24 In general, BWD is 
influenced by BMI with a majority of individuals with overweight or obesity 
presenting with higher BWD.7 However, males tend to be more satisfied with weight 
regardless of overweight status.7 Although this relationship exists, there are 
differences observed by sex. Females tend to express greater BWD than males with a 
greater desire for a lower body weight and overall thinness.7,10,11,13,14,19 Additionally, 
females of normal-weight status tend to express higher levels of BWD, regardless of 
normal BMI and %BF.8,23 In contrast, males tend to express higher BWD with a 
greater desire for higher body weight with an increase in muscularity.10,11 Much of the 
literature on the association of BWD to %BF has measured %BF through hydrostatic 
weighing or skinfold calipers.17,23 However minimal research has examined %BF 
through air displacement plethysmography (Bod Pod) or multi-frequency bioelectrical 
impedance analysis (InBody 770).  
Lastly, higher BWD has been associated with excessive or avoidance of 
physical activity (PA). Those with lower BWD tend to participate in more regular PA 
with higher levels of walking/jogging per week and higher cardiorespiratory fitness 
compared to those with higher BWD.7,17,25,26 However, some literature suggests that 




their desire to change weight status.19 Although literature has examined the association 
of BWD and PA, there is a lack of research in examining minutes of weekly moderate-
to-vigorous physical activity (MVPA). Since these research gaps remain within the 
BWD literature, this current cross-sectional, secondary data analysis was conducted to 
examine the associations BWD has with certain health behaviors in the population of 
college-aged students. This research will aid in better understanding the needs of the 
population and will assist in the formulation of future recommendations. 
 The purpose of the current study is to observe associations between BWD and 
total 2015 HEI score. The primary hypothesis is that participants with a lower BWD 
will have a higher total HEI score than participants with a higher BWD (n=434). The 
secondary hypothesis is that participants with a lower BWD will have a lower %BF 
than participants with higher BWD. The tertiary hypothesis is that participants with a 




This is a cross-sectional, secondary data analysis using data from the Nutrition 
Assessment Study (NAS), an ongoing International Research Board approved study at 
the University of Rhode Island. This study aims to examine nutrition assessment data 
for research to increase the comprehension of relationships between diet and disease 
risk in college students in an Applied General Nutrition course (NFS 210). This study 
involves gathering anthropometrics, PA, dietary data, and blood values through 




their coursework. To participate, potential participants were required to meet the 
following criteria: aged 18-24 years old, and enrollment in NFS 210 lab and course. 
Four-hundred thirty-four consenting participants were utilized for data analyses. 
Research Participants 
A defined sample was utilized for data analyses from Fall 2015 to Fall 2019. 
Students were excluded if they were <18 or > 24 years of age, pregnant, or had 
reported energy intakes of <400 and >7,000 kcal/day. This age group was selected to 
be consistent with other research conducted in college student populations and due to 
the lack of literature that addresses this age group in particular for BWD.22,27–30  
Data Collection 
All data collection for this study occurred during the course lab sessions 
throughout the semester (Lab 2, 7, 9, and 10). Protocol guidelines were in place for all 
assessments including anthropometrics, blood values and survey data within the NAS 
Manual. During the first lab session, students were provided with verbal and written 
information about the research study, which was described in detail in the informed 
consent form (Appendix C). The NAS survey, known as the demographics survey, 
was administered during lab 2 and completed within one lab session. The IPAQ short-
form was also administered in lab 2 and was to be completed within one lab session, 
which took approximately 10 minutes for the students to complete. The Diet History 
Questionnaire II (DHQ II) was administered during two lab sessions. Part 1 of the 
DHQ II was completed during lab 9 and part two was completed by lab 10. The 
anthropometric measurements were completed during lab 7 and included height 




plethysmography (Bod Pod) and multifrequency bioelectrical impedance analysis 
(InBody 770).31 Anthropometric measures were collected by a trained member of the 
study. Additional assessments include blood values collected in lab 5 using Alere 
Cholestech® LDX System. 
Instruments  
Demographic Data 
The independent variable, body weight dissatisfaction (BWD), was evaluated 
by utilizing the NAS survey. The NAS survey is an electronic survey includes 26 
questions varying in number of items per response with response formats including 
multiple choice, open-ended, and Likert scale. The overall NAS survey has not been 
validated but has been utilized in previous research as a tool to gather demographic 
data. This survey gathered pertinent information to help differentiate between the 
students’ actual measured weight in lab 7 versus their reported desired body weight in 
lab 2 to categorize students as those lower or higher BWD. The question used for this 
differentiation was, “What would you like to weigh in pounds,” with an open-ended 
response category. The NAS survey gathered pertinent information on demographics 
as potential covariates. These included multiple-choice questions on age, sex, 
race/ethnicity, current major, and year in school. 
Dietary Quality Measures 
The dietary intake was collected utilizing data from the DHQ II (Appendix F) 
and was defined as total HEI score utilizing the 2015 HEI. The DHQ II is the food 
frequency questionnaire (FFQ) that provides an estimation of total daily caloric intake 




measures the alignment with the 2015-2020 Dietary Guidelines for Americans (DGA). 
The DHQ II was designed and tested by the National Cancer Institute.32 The DHQ has 
been validated as a superior FFQ compared to the Block and Willett FFQs for 
estimating absolute intakes in participants 20-70 years of age.34 The 2015 HEI score 
was derived from the DHQ II, an FFQ that includes questions on 134 food items and 
eight dietary supplements.32 The DHQ II questioned the participant about food items 
and portion sizes that were consumed within the past year.32,35 The 2015 HEI is an 
index ranging from zero to one-hundred, which is based on thirteen individual 
components with scores per item from zero to ten with nine adequacy components: 
total fruits, whole fruits, total vegetables, greens and beans, whole grains, milk/dairy, 
total protein foods, seafood and plant proteins, and fatty acids. It also includes four 
moderation components: refined grains, sodium, added sugars, and saturated fat.33 See 
Appendix I for 2015 HEI scoring guide. The 2015 HEI is updated every five years to 
reflect current federal dietary advice through a collaboration between the National 
Cancer Institute, and the US Department of Agriculture Center for Nutrition Policy 
and Promotion.33 The output scores were calculated through the HEI-2015 algorithm 
within SAS software (SAS Institute Inc. version 9.4).  
Anthropometric Measures 
All measures for anthropometrics were taken according to standardized 
procedures.36 Height was assessed using a wall-mounted stadiometer (SECA 240, 
Hamburg, Germany) and rounded to 0.1 cm, and weight was assessed using a digital 
scale (SECA 700, Hamburg, Germany) and rounded to 0.1 kg.36 BMI, calculated as 




displacement plethysmography (Bod Pod) was utilized for semesters Fall 2015-Fall 
2017 and multifrequency bioelectrical impedance analysis (InBody 770) for semesters 
Fall 2018-Fall 2019 to assess percent body fat (%BF). The Bod Pod (Life 
Measurement Inc. Concord, CA) estimates body density through air displacement 
plethysmography.37 This device indirectly measures the volume of air displaced inside 
the chamber, “subtracting the volume of air remaining inside the chamber when the 
subject is inside to the volume of air when the chamber is empty.”37 The InBody 770 
is a multi-frequency bioelectrical impedance analysis device that measures the body’s 
resistance to flow of alternating electrical current at a designated frequency.31 It has 
been found that the Bod Pod and InBody 770 are valid and reliable measures of body 
composition in relation to DEXA and to each other.31,38,39  
Physical Activity Assessment: IPAQ Short-Form 
PA was assessed using the IPAQ. The IPAQ is an electronic, seven item self-
report instrument with response format of open-ended questions.40 The IPAQ is a self-
administered instrument that requires participants to report the frequency and duration 
of vigorous, moderate, and walking activities (10 minutes at minimum during the last 
seven days).40 Weekly time spent in vigorous activity, moderate activity, and walking 
was determined by multiplying reported frequency and duration within each category 
of activity. This variable was calculated as minutes of weekly MVPA.40 
Statistical Analysis  
The statistical analysis package SPSS (IBM version 26.0 SPSS Inc.) was used 
to perform statistical analyses. Skewness and kurtosis revealed data were non-normal 




mean were identified and excluded for this reason.41 After exclusion of outliers, 
skewness and kurtosis were within normal ranges. A median split of BWD was used to 
categorize the independent variable into lower and higher BWD for the whole sample. 
Likewise, the median split was also stratified by sex. To assess between group 
differences, independent t-tests were conducted for demographic data for the whole 
sample and stratified by sex. To assess statistical differences between lower and higher 
BWD, one-way analysis of variance (ANOVA) was conducted for the following main 
outcomes: mean total HEI score, %BF, and minutes of weekly MVPA. One-way 
ANOVAs were run to determine effect size and post-hoc power analysis for the main 
outcomes. Effect sizes are defined as small (0.01), medium (0.06), and large (0.14).41 
An additional one-way ANCOVA was run adjusting for energy for the primary 
objective. Both Bod Pod and InBody 770 are utilized similarly for their measurement 
of %BF, however, differ in methodology. For this reason, the two systems were 
combined for analysis and showed no statistically significant difference between the 
two systems (p=0.75). Likewise, previous literature are consistent with this finding 
showing relative agreement between Bod Pod and InBody, differing by less than 
0.2%.39 For these reasons, the two measurements were combined for the analysis of 
%BF. Pearson correlations were run with absolute value of BWD for 1) total HEI and 
component scores, 2) dietary components including total fat and dietary fiber in 
grams, 3) %BF and BMI. Additional Pearson correlations were run between %BF and 








Of the consenting participants (n=671), 237 were excluded based on the 
following criteria: non-consented students (n=170), age <18 (n=4), age >24 (n=30), 
intake <400 kilocalories (n=5), intake >7,000 kilocalories (n=3), missing data 
(n=172), and participation in multiple semesters (n=9). In addition, subjects were 
defined as outliers if BWD was greater than three standard deviations from the mean 
and these subjects were also excluded (n=14).41 Four-hundred thirty-four participants 
were retained for the final sample. It is important to note that final sample size for the 
tertiary variable (n=307) minutes of weekly MVPA differs from primary and 
secondary sample sizes due to exclusion of participants with missing data from IPAQ 
(n=127). See Figure 1 for the flowchart on recruitment and retention of participants.  
Mean subject characteristics for the whole sample are presented in Table 1. 
Participants, aged 18-24, were assigned to lower BWD (n=217) or higher BWD 
(n=217) by median split. As shown in Table 1, participants were predominantly 
female (78.6%), Caucasian (83.8%), within their first year of college (60%), and with 
a mean age of 18.9 years. BMI for both lower BWD (21.9±3.2 kg/m2) and higher 
BWD (24.6±3.1 kg/m2) were within the normal range. Independent t-tests revealed 
significant differences between groups of lower and higher BWD for BMI (p=.001) 
and sex (p=.047) in the whole sample.  
All models were conducted for the whole sample without stratification, and 
stratified by sex. Final results are presented as stratified by sex, and were analyzed 




data. As shown in Table 2, males (n=93) and females (n=341) were assigned to lower 
BWD and higher BWD by median split. See Table 5 in Appendix J for median split 
criteria by whole sample and sex. Males had a mean age of 19 years, were 
predominantly Caucasian (76.3%) with a normal average BMI (24.4 kg/m2). Females 
had a mean age of 18 years, were predominantly Caucasian (85.3%), with a normal 
average BMI (23.0 kg/m2).  Independent t-tests revealed no significant differences in 
BMI between lower and higher BWD in males. Significant differences were found in 
BMI between females with lower and higher BWD (p=.001), with lower BMI 
(21.5±2.9 kg/m2) in the lower BWD compared to higher BMI (24.4±2.6 kg/m2) 
present in the higher BWD group. 
Total 2015 HEI score  
 A one-way ANOVA was conducted to determine if participants with a lower 
BWD have a higher total HEI score than participants with a higher BWD. As shown in 
Table 3, when stratified by sex, the hypothesis was not supported. The one-way 
ANOVA demonstrates a trend towards significance in males with small to moderate 
effect size for total HEI score (F=3.223, ηp
2=.037, p=.076), suggesting a slightly 
higher total HEI score in male participants with lower BWD (64.3±10.3) compared to 
those males with higher BWD (60.2±10.8). There were no significant between group 
differences for total HEI score for females (F=0.161, ηp
2=.001, p=.689). Even after 
adjusting for caloric intake, there was no statistical difference in males (p=0.088) or 






2015 HEI Components 
 Independent t-tests were run for all 2015 HEI adequacy and moderation 
components: total fruits, whole fruits, total vegetables, greens and beans, whole grains, 
total dairy, total protein, seafood and plant proteins, fatty acids, refined grains, added 
sugars, saturated fats, and sodium. In Table 4, results demonstrate significant between 
group differences for 2015 HEI components in males. Significance was yielded in 
adequacy components for total vegetables (t(85)=2.827, p=.006), greens and beans 
(t(85)=2.753, p=.007), and seafood and plant proteins (t(85)=2.209, p=.030) in males. 
The results indicate males with lower BWD have a higher intake of total vegetables, 
greens and beans, and seafood and plant proteins compared to those with higher BWD. 
No between-group differences were shown for 2015 HEI components in females. 
Although results for adequacy components were significant in males, there is a chance 
of Type 1 error due to multiple comparisons increasing the likelihood of spurious 
results.42 
Percent Body Fat  
 In Table 3, the hypothesis that participants with a lower BWD will have a 
lower %BF than participants with a higher BWD was supported for females. A one-
way ANOVA demonstrates no statistical significance for between group differences in 
%BF for males (F=.000, ηp
2=.000, p=.988). There were between group differences in 
females (F=75.380, ηp
2 =.185, p=.001); females with lower BWD have a lower %BF 
(24.8±5.8%) compared to females with a higher BWD (30.3±5.8). Pearson 
correlations detected a significant, moderate correlation between %BF and BMI 




that there were no between subject effects in males for %BF (p=0.809) and total HEI 
score (p=0.137). However, the one-way MANOVA does reveal significant between 
subject effects in females for %BF (p=0.001), however no difference is revealed for 
total HEI score (p=0.744). 
Minutes of Weekly Moderate-to-Vigorous Physical Activity  
 Within Table 3, a one-way ANOVA found no significant between group 
differences for minutes of weekly MVPA for males (F=.242, ηp
2=.003, p=.625) or 
females (F=.453, ηp
2=.002, p=.501). The hypothesis that participants with a lower 
BWD will report more minutes of weekly MVPA on the IPAQ than participants with 
higher BWD was not supported.  
Discussion 
This study demonstrated that higher BWD in males is associated with lower 
HEI adequacy components (greens and beans, total vegetables, seafood and plant 
proteins), whereas higher BWD in females is associated with higher %BF. The 
primary objective of this cross-sectional, secondary data analysis was to examine the 
association between BWD and total 2015 Healthy Eating Index (HEI) score. The 
secondary objective was to determine the association between BWD and %BF 
utilizing the InBody 770 or BodPod. The tertiary objective was to evaluate the 
association between BWD and minutes of weekly MVPA. in college-aged students. 
BWD, the absolute value of the difference between reported body weight in pounds 
and reported desired body weight, was defined using a median split of to categorize 
the independent variable into lower and higher BWD. 5–16 Additionally, the median 
split was stratified by sex due to differences commonly seen by sex. Generally, the 




not associated with total HEI score and minutes of weekly MVPA. However, the 
secondary variable, %BF, does support previous findings suggesting that those 
females with lower BWD will have a lower %BF compared to those with higher 
BWD. However, these findings are not seen in males.  
This is the first study to examine the association of absolute value of BWD as 
higher and lower values and total 2015 HEI score. We found no association between 
BWD and total HEI score in males or females. Although not statistically significant, 
males were trending towards significance with a small to moderate effect size and 
moderate power indicating that significant results may be possible with a moderate 
sample size. Females showed no statistical significance with small effect size and low 
power suggesting that even with a larger sample size there would still be no significant 
difference between groups. While the primary hypothesis has been rejected, the 
overall total HEI score in males (64.3±10.3 and 60.2±10.8) and females (65.4±10.9 
and 64.9±11.2) is consistent with scores obtained by previous literature. Similar 
results were found in a cross-sectional survey of college students,43 with diet intake 
gathered by the DHQ I and evaluated by 2015 HEI. Unlike Reedy et al.33 and Amaral 
et al.,21 the present study shows a higher total HEI score for college-aged students than 
what has been previously found. One reason the total 2015 HEI score may be elevated 
compared to previous literature is because the respondents were enrolled in a nutrition 
course with a lab session. This could have increased the respondents’ interest in what 
was being consumed. Likewise, a majority of respondents are health science or 
nutrition/dietetics majors. For this reason, these respondents are possibly more aware 




BWD was found to be associated with adequacy components from the 2015 
HEI among males in the present study, which is inconsistent with previous findings 
from Sunbul et al.43 who found that males tend to have higher 2015 HEI component 
scores of total protein, while females have higher component scores of total fruits, 
total vegetables, whole grains, and greens and beans.43. Likewise, Guenther et al.,44 
also found higher 2010 HEI component scores intake in females versus males in total 
vegetables (3.7±0.1 vs. 3.3±0.1), greens and beans (2.2±0.1 vs 1.8±0.1), whole fruits 
(2.9±0.1 vs 2.3±0.1), and total fruits (2.8±0.1 vs 2.2±0.1) respectively. However, one 
study45 found low scores in vegetables (3.6±1.2), whole grains (4.6±2.3), and fatty 
acid ratio (4.6±2.8) in females. That study only analyzed female participants, therefore 
a comparison with HEI components in males was unattainable. A possible reason for 
significance in three adequacy components for males could be the higher caloric 
intake. However, even after adjusting for energy for total 2015 HEI score, there was 
no statistical significance between BWD groups in males (p=0.088) or females 
(p=0.654). See Table 11 for results on BWD and dietary HEI components. Although 
results for adequacy components were significant in males, there is a chance of Type 1 
error due to multiple comparisons.42 The significance level of 5% for alpha is set for 
single comparisons between groups. However, since the groups were compared 
multiple times, the probability of finding significance increases the possibility of 
spurious results.42 
The results obtained for BWD and %BF in the present study suggest that 
females with lower BWD have lower %BF compared to those with higher BWD. 




values were identical for both lower and higher BWD at 17.1±7.7 and 17.1±10.1 
respectively. This suggests that the males with lower or higher BWD did not vary by 
%BF. It is important to note that %BF in males has a small effect size suggesting that 
even with a larger sample size, no significant would be obtained. The findings for 
females are similar to findings from Arroyo et al,.23 who examined the predictors of 
the magnitude of BWD in undergraduate females and found that higher levels of %BF 
were associated with greater BWD. The relationship found in this study between 
BWD and BMI is consistent to that of previous literature. Females with lower BWD 
had lower BMI compared to those with higher BWD, whereas males with lower or 
higher BWD had the same BMI values indicating normal-weight status. These 
findings are similar to that of previous studies where those of overweight status 
expressed higher BWD compared to underweight and normal-weight counterparts.10,14  
Although relationships between BWD and weekly physical activity time were 
not statistically significant in the present study, the findings may still be of importance 
for future evaluation. Males who have lower BWD appeared to partake in more 
minutes of weekly MVPA compared to those with higher BWD, whereas females with 
lower BWD appeared to partake in less minutes of MVPA compared to those with 
higher BWD. These results are similar to one study,46 however contrast with the 
previous literature by Blake et al.,7 a cross-sectional study with a large mixed gender 
cohort of adults (n=19,003) where physical activity was assessed through a leisure-
time physical activity questionnaire and separated into three categories: Inactive (no 
regular activity), moderate (some participation in activity like walking, jogging, 




miles per week).7 Weight satisfaction was associated with higher engagement in 
physical activity, whereas weight dissatisfaction was associated with lower physical 
activity.7 The contrasting results in females is not consistent with a majority of the 
literature, however one article19 presents similar results. In a large population-based 
study (n=18,156) of Swiss adults, PA was assessed by asking participants, “In your 
free time, do you exercise until you sweat, at least once per week?”19 They were split 
into three categories: active, partly active, and active.19 Results showed that more 
active individuals report higher BWD than inactive individuals, possibly due to their 
desire to change weight status.19 These results indicate that females with higher BWD 
may desire to change weight status, and therefore have higher minutes of weekly 
MVPA. It is important to note that the insignificant results could be due to over-
reporting on the IPAQ, which is common in self-reported physical activity compared 
to objectively measured physical activity.47 Although there is no significance in 
MVPA, the mean values can lead to a better understanding of activity behavior in the 
college-aged population. Overall, males present with higher minutes of weekly MVPA 
compared to females, which is consistent with findings from previous literature.40,46,48–
50 Although the sample includes both lower and higher BWD, on average, both males 
and females are meeting and exceeding the 2018 Physical Activity Guidelines for 
MVPA.48 
 While this study does make contributions to the existing literature for BWD, 
some limitations should be addressed. First, causation is not able to be inferred due to 
the cross-sectional design. Second, there is a lack of generalizability since the majority 




sample gathered is a limitation since the majority of consented students were female 
and from a nutrition course with a lab session at a university campus, which presents a 
very select sample and not representative of the university population. Therefore, we 
are unable to generalize it to other university students, nor other age groups or 
populations. Additionally, BWD was measured indirectly within the current study 
through measured body weight and self-reported desired body weight. For this reason, 
we are only able to assume dissatisfaction based on a quantitative measure, rather than 
qualitative where the participant is questioned about their satisfaction.5,7,14,19 Although 
this is a limitation, it is still an acceptable measure for absolute value of BWD and has 
been utilized in previous studies. 8,10,23,51 Moreover, when gathering BWD, the time 
difference upon gathering desired body weight and actual body weight increases 
probability of error. The desired body weight was recorded in lab 2, whereas the 
participants actual weight was recorded six weeks later in lab 7. For this reason, the 
participants may have been unaware of actual body weight, and may complete the 
survey response with an inaccurate reported desired body weight. Furthermore, the use 
of two different methods for %BF measures increase risk of error. The Bod Pod is 
considered air displacement, whereas InBody 770 is bioelectrical impedance. 
Although previous literature states relative agreement between the two methods, there 
is still a chance of error but differs by less than 0.2%.39  Additionally, self-report 
response bias, or social desirability bias, may lead to skewed results.52 Lastly, 
incomplete data for IPAQ measurements decreases the overall sample size for MVPA, 




 While there are limitations, this study does contain significant strengths. This 
is the first study to analyze BWD and the associations it has with dietary quality 
measured by the 2015 HEI as total HEI score. Prior literature collected dietary quality 
(DQ), but did not present an association with BWD, nor did they utilize the 2015 HEI 
to assess adherence with the 2015-2020 DGA. Additionally, this is the first study to 
analyze associations between BWD and %BF measured through air displacement 
plethysmography and multifrequency bioelectrical impedance analysis, which is a 
newly developed instrument. Previous literature assessed body image and BWD, 
however, analyzed %BF through skinfold calipers, which is a less accurate 
measurement. Further, this study utilizes multiple surveys and tools that have been 
validated, such as: DHQ II, 2015 HEI, IPAQ short-form, Bod Pod, and InBody 770. 
Lastly, the sample size within this cross-sectional analysis is large compared to other 
studies that have analyzed BWD in college-aged students.  
Future Implications and Conclusions 
 While the current study did not yield results for associations between BWD, 
and total HEI score and minutes of weekly MVPA, the results contribute to the 
existing literature on BWD by increasing our comprehension of health-related habits 
in college-aged students. Future research should analyze these variables to further 
increase our understanding of this university population. The focus should be on a 
more diverse population of varying majors on university campuses or in different 
settings, to better understand the habits of other college-aged students outside of the 
health field. Likewise, longitudinal studies should be conducted on BWD since there 




components should be explored further with a larger sample size for males, as well as 
in other majors and populations to gather a better understanding of adherence to 
guidelines. Furthermore, associations between BWD and %BF in females increases 
our comprehension of the higher BWD that is apparent in females, but not males. 
Females with lower BWD have lower %BF compared to those with higher BWD. 
These findings add to the current literature on absolute value of BWD and may assist 
in understanding certain health behaviors, such as dietary intake and body 
composition, in college-aged students that will support the formulation of 
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Table 1. Mean Demographic Values by Group – Whole Sample 
Variable Mean (±SD) 
Lower BWD  
(n= 217) 
Higher BWD  
(n= 217) 
p 
Age (years) 18.8 (1.2) 18.9 (1.3) .302 
BMI (kg/m2) 21.9 (3.2) 24.6 (3.1) .000** 
 
Sex n (%)    
Male 38 (40.9) 55 (59.1) .047* 
Female 179 (52.5) 162 (47.5)  
Race/Ethnicity n (%)1   .369 
Caucasian 184 (85.2) 178 (82.4)  
African American 4 (1.9) 5 (2.3)  
Hispanic/Latino 14 (6.5) 16 (7.4)  
Asian 6 (2.8) 5 (2.3)  
Mixed/Other2 8 (3.7) 12 (5.6)  
School Year n (%)   .397 
Freshman 138 (63.6) 124 (57.1)  
Sophomore 46 (21.2) 56 (25.8)  
Junior 23 (10.6) 30 (13.8)  
Senior 10 (4.6) 7 (3.2)  
Abbreviations: BWD- Body Weight Dissatisfaction, SD – standard deviation, BMI – Body Mass Index, kg/m2 – 
kilograms over meters squared;  
*p<0.05, **p<0.01; Magnitude of Body Weight Dissatisfaction; Independent Samples T-Test 
1 Removed ‘Missing’ category from Race/Ethnicity data in table for those who did not fill out this question. 
2 Race/Ethnicity categories ‘Mixed’ and ‘Other’ combined to ‘Mixed/Other’ for descriptive analysis 
 



















Age (years) 19.3 (1.6) 19.4 (1.3) .596 18.8 (1.2) 18.9 (1.2) .526 
BMI (kg/m2) 24.1 (3.7) 24.7 (4.1) .431 21.5 (2.9) 24.4 (2.6) .000** 
Race/Ethnicity n 
(%) 
      
Caucasian 36 (39.1) 35 (38.0) .698 147 (43.2) 144 (42.4) .716 
African 
American 
1 (1.1) 1 (1.1)  3 (0.9) 4 (1.2)  
Hispanic/Latino 4 (4.3) 7 (7.6)  10 (2.9) 9 (2.6)  
Asian 1 (1.1) 1 (1.1)  5 (1.5) 4 (1.2)  
Mixed/Other1 4 (4.3) 2 (2.2)  6 (1.8) 8 (2.3)  
Abbreviations: SD – standard deviation, LBWD- Lower Body Weight Dissatisfaction, HBWD – Higher Body 
Weight Dissatisfaction. BMI – Body Mass Index, kg/m2 – kilograms over meters squared;  
*p<0.05, **p<0.01; p1– p-value for males, p2 – p-value for females; Magnitude of Body Weight Dissatisfaction; 
Independent Samples T-Test 
















Table 3. Descriptive Analysis of Main Outcomes – Stratified by Sex 
























































































Abbreviations: BWD- Body Weight Dissatisfaction, HEI- Healthy Eating Index, BF- Body Fat, measured as 
percent by air displacement plethysmography and bioelectrical impedance analysis, MVPA- Moderate-to-
Vigorous Physical Activity, min-minutes, wk- week;  
F value based on one-way ANOVA, *p<0.05, **p<0.01; Magnitude of Body Weight Dissatisfaction, Stratified 


















Mean (± SD) 
(n= 43) 
Higher BWD 
Mean (± SD) 
(n= 44) 
t df Pp 
Adequacy (60)  
Total Fruits (5) 3.7 (1.5) 3.4 (1.6) .994 85 .323 
Whole Fruits (5) 4.1 (1.4) 3.6 (1.7) .1578 85 .119 
Total Vegetables (5) 3.9 (1.4) 3.0 (1.5) 2.827 85 .006** 
Greens and Beans 
(5) 
4.1 (1.4) 3.1 (1.9) 2.753 85 .007** 
Whole Grains (10) 2.1 (1.4) 2.0 (1.3) .300 85 .765 
Total Dairy (10) 5.7 (2.8) 6.2 (3.1) -.903 85 .369 
Total Protein (5) 4.3 (1.3) 3.9 (1.4) 1.285 85 .203 
Seafood and Plant 
Protein (5) 
4.1 (1.5) 3.3 (1.7) 2.209 85 .030* 
Fatty Acids (10) 5.6 (3.2) 4.6 (3.3) 1.483 85 .142 
Moderation (40)  
Refined Grains (10) 7.5 (2.9) 7.8 (2.7) -.469 85 .640 
Added Sugars (10) 7.4 (3.1) 6.9 (3.1) .767 85 .445 
Saturated Fats (10) 7.2 (2.7) 6.9 (2.7) .593 85 .554 





Mean (± SD) 
(n= 154) 
Higher BWD 
Mean (± SD) 
(n= 154) 
t df P 
Adequacy (60)  
Total Fruits (5) 3.9 (1.5) 3.9 (1.4) .704 306 .941 
Whole Fruits (5) 4.3 (1.3) 4.2 (1.3) .163 306 .871 
Total Vegetables (5) 4.1 (1.1) 4.1 (1.2) .128 306 .898 
Greens and Beans 
(5) 
4.1 (1.5) 4.1 (1.5) .421 306 .674 
Whole Grains (10) 2.5 (1.3) 2.3 (1.5) 1.113 306 .267 
Total Dairy (10) 5.7 (2.7) 6.0 (2.7) -.945 306 .345 
Total Protein (5) 4.2 (1.1) 4.1 (1.3) .888 306 .375 
Seafood and Plant 
Protein (5) 
4.2 (1.3) 4.0 (1.5) 1.373 306 .171 
Fatty Acids (10) 5.6 (3.2) 5.5 (3.2) .284 306 .777 
Moderation (40)  
Refined Grains (10) 7.5 (2.7) 7.8 (2.6) -1.192 306 .234 
Added Sugars (10) 7.8 (2.5) 7.4 (2.9) 1.192 306 .234 
Saturated Fats (10) 6.2 (2.8) 6.6 (3.0) -1.271 306 .205 
Sodium (10) 5.3 (2.5) 4.9 (2.8) 1.534 306 .126 
Abbreviations: BWD- Body Weight Dissatisfaction, SD – standard deviation; 










APPENDIX A: Review of the Literature 
Introduction 
In 2015-2016, the average overweight and obesity rate within the United States 
(U.S.) was 40%, and increased to 42.8% in 2017-2018.1–4 As overweight and obesity 
rates continue to rise, the social pressure to fit an impractical ideal body image and 
weight within the U.S. may influence the perception and satisfaction college-aged 
students have of themselves.5–7 This can translate into negative body image and higher 
body weight dissatisfaction (BWD), which has been identified as one of the several 
behavioral patterns associated with the development of eating disorders.8–10 BWD is 
defined as the difference between actual weight and desired ideal body weight, and 
has been shown to vary in degree by sex, socioeconomic status, and race and 
ethnicity.6,8,11–20 Detrimental behaviors that are commonly found within the research 
regarding BWD are: excessive dieting, lower dietary intake of nutrient-dense foods 
such as fruits and vegetables, worsening body composition, increased body mass index 
(BMI), and excessive or avoidance of physical activity (PA).1,2,6,8,11,14,21,22 Although 
BWD has been associated with these outcomes and health behaviors, inconsistencies 
remain within the previous literature. The following components and their associations 
with BWD have yet to be examined within the college-aged population: overall 
dietary quality (DQ) as measured by the 2015 Healthy Eating Index (HEI-2015), 
percent body fat (%BF) measured by the InBody 770 and Bod Pod, and minutes of 
weekly moderate-to-vigorous PA (MVPA) utilizing the newly revised 2018 Physical 
Activity Guidelines for Americans. The purpose of this literature review is to explore 




Body Weight Dissatisfaction 
 The term BWD is a quantitative measure of the discrepancy between an 
individual’s actual weight and desired  body weight, and can be interpreted as a desire 
to weigh more or to weigh less.8,14 BWD can be measured directly or indirectly 
through various methods including, but not limited to, absolute value, relative value, 
or as a polar question administered through survey or questionnaire.8,9,11,13,14,18,23–25 
Although these methods measure the discrepancy of satisfaction in weight, they vary 
in methodology and interpretation of scores. The absolute value of BWD is an indirect 
measure that assesses the overall magnitude of weight discrepancy that is experienced 
by those who desire to weigh less or more. The score of zero indicates complete body 
weight satisfaction.8,9,14 The further the individual is away from the score of zero, the 
more dissatisfaction they contain. This method of measurement is the most common 
found within the literature. The relative value, or the direction of BWD, scores the 
satisfaction based on their desire to lose or gain weight; a positive score indicates the 
desire to lose weight and a negative score indicates the desire to gain weight.13,23 
Lastly, a polar, or yes-no, question can be asked of the participant to directly measure 
if they are satisfied with their weight.11,18,24,25 Although a polar question of whether 
the individual is satisfied with their weight is a better indication of their actual 
satisfaction, this method limits the ability to assess the magnitude of satisfaction, and 
is therefore used commonly in conjunction with the absolute or relative value.  
BWD is found within all age groups, sexes, weight statuses, and racial and 
ethnic groups. The degree of BWD is highly variable between groups, but remains 




than males, with a greater desire for a lower body weight and overall thinness.10,13–
15,17,18 In contrast, males tend to express higher BWD with a greater desire for higher 
body weight with an increase in muscularity.14,15 Within a quasi-experimental design, 
Neighbors and Sobal14 examined the magnitude of body weight and shape individuals 
idealize, the differences established among sexes, and how the dissatisfaction differs 
between sexes. The study sample was comprised of undergraduate students from 
science and human development courses (n=326) with a mean age of 20.0±1.4 years.14 
A brief survey was administered that questioned the following aspects: demographics, 
body size characteristics, body size importance, and weight loss attempts. The 
participants were asked to self-report their current height and weight which was 
utilized to calculate BMI, as well as their “current ideal weight” in pounds (lbs.) to 
gather BWD in absolute value. The results indicated that normal-weight females 
desired a body weight that was approximately one BMI unit (approximately 7.2 lbs.) 
lower than their status, compared to normal-weight males who desired to gain 
approximately 0.4 BMI units (approximately 2.8 lbs.).14 Overall, when controlling for 
BMI, the desire to weigh less was much higher in females compared to males.14  
Likewise, a 2012 cross-sectional study examined the sex differences in BWD 
and the prevalence of disordered eating based on data from a population-based 
survey.10,18 The study sample focused on Icelandic adults (n= 5,832), 18-79 years of 
age. Self-reported BWD was assessed through a multiple-choice question asking, 
“How satisfied or dissatisfied do you feel with your own body weight?” Responses 
were cross tabulated as such: dissatisfied with body weight, neither satisfied nor 




compared to 35.1% of males. Furthermore, 64% of females within the normal-weight 
category desired to lose weight compared to approximately 19% of normal-weight 
males.18 Overall, females demonstrate higher BWD compared to males. 
Regardless of differences in BWD by sex, it is commonly known that BWD is 
highly influenced weight status as overweight or obese having higher BWD.8,9,13,26 In 
a cross-sectional study, Blake et al.13 examined a large mixed cohort (n=19,003) of 
white, middle-to-upper socioeconomic status adults between 1987 and 2002.13 Results 
indicated that men and women who presented with overweight or obese status had 
higher BWD than their counterparts with normal-weight status, with approximately 
3% of overweight or obese females being satisfied compared to 27% of male 
participants with overweight or obesity. Similar results were obtained in different 
studies by Lori et al.14 and Ejike et al.25 with approximately 48% and 99% of 
participants with overweight or obesity expressing higher BWD respectively. In 
general, BWD is influenced by BMI with a majority of participants of overweight or 
obese status presenting with higher BWD.  
Although high BWD is seen in those with overweight or obese weight status,  
high BWD has also been observed in participants of normal-weight status.8,9,13 A study 
examined the extent and predictors of BWD in a sample of female volunteers in 
nutrition and dietetics majors who were of normal-weight status according to World 
Health Organization BMI range (n=62).9 To obtain the participants desired body 
weight, they were asked to respond to an open-ended question, “Ideally, how much 
would you like to weigh?” The discrepancy was assessed with measured weight and 




taken such as height, weight, and fat mass using skinfold calipers. Of the female 
sample, 67.7% of participants chose an ideal body weight lower than their actual body 
weight, indicating more than half of the sample of normal-weight females expressed 
high BWD regardless of normal-weight status. This BWD was highly associated with 
lower levels of muscle mass. These results were similar to an experimental study 
conducted by Harris et al.8 who utilized similar methodology in female students 
majoring in nutrition and exercise science, and other majors not including nutrition 
and exercise science (n=89). Among all three groups measured, 83% of the 
participants expressed BWD with a desire to weigh less. Although 90% of the 
nutrition students were of normal BMI, 84% expressed a desire to weigh less than 
their actual weight. These results indicate that despite the participants’ current major, 
“college students may experience pressures to weigh less and ‘fit the image.”8 
While BWD has been examined in multiple age groups and populations, 
considerable emphasis is on the adolescent population.27 This can be due in part to the 
participants’ transition from adolescence to young adulthood, a time of drastic 
developmental change and independent living that influences their health-behaviors 
that are carried into the future.28–30 Although adolescent populations are a primary 
population of concern for adapting future health-behaviors, it has also been examined 
in young-adults and the adult population. Within these populations, BWD and body 
image have been identified as one of the behavioral patterns that are associated with 
eating disorders.9 For this reason, it has been examined along with weight perception 




particular health-behaviors.9 While BWD, body image, and weight perception differ in 
definition, they are each associated with dietary and PA behaviors.27  
Body Image & Weight Perception  
Body image is defined as an individual’s “perceptions, feelings, and thoughts 
about his/her own body,” whereas weight perception is the way the individual views 
their body weight with no regard to appearance.27,31,32 Although these concepts are 
defined in different ways, they depend on various factors, such a psychological 
components and sociocultural influences, that can either have a positive or negative 
influence on health-related behaviors.31,32 The extent and associations of body image 
dissatisfaction and weight perception have been identified within previous 
literature.6,9,11,15,17,33 An increase in body image dissatisfaction is associated with an 
increase in desirability for higher muscle mass, consumption of energy-dense foods, 
and in participation of weight control behaviors that include skipping meals, fasting, 
and restricting intake of food.9,11,17,34 Likewise, those who misperceive their body 
weight tend to also partake in weight control behaviors, such as skipping breakfast and 
eating less than desired.6,15,33 More emphasis is placed on gathering evidence of eating 
disorder risk and weight control behaviors in body image and weight perception 
studies. However, there is a lack of evidence in assessing the associations between 
BWD and overall DQ within the college-aged population.  
Assessment of Dietary Intake and Quality 
To obtain DQ, the common intake of the participant must be gathered and 
analyzed. Many formats, surveys, and questionnaires have been formulated 




overall common intake. In both the clinical and research setting, the following dietary 
assessment tools have been utilized to gather such information: 24-hour recall, 3-day 
food diary, and Food Frequency Questionnaire (FFQ).35,36 A FFQ questions 
participants on usual frequency of food and supplement consumption for a specific 
time period (days, weeks, months, a year, etc.), whereas 24-hour recalls and 3-day 
food diaries gather detailed dietary information from days prior.36 Although 24-hour 
recalls and 3-day food diaries are more accurate in obtaining detailed dietary 
information, the FFQ is more ideal for gathering common dietary intake in 
epidemiological and large sample-based studies.35,36  
A FFQ was developed by the National Cancer Institute (NCI) in 2001 termed 
‘The Diet History Questionnaire (DHQ)-I’ to gather information on 124 food items, 
portion size, and supplement use in participants.37 This DHQ has been validated 
against other common FFQs and has been found to be as good as, or superior to, Block 
and Willett FFQs.36 The DHQ-I has since been updated to the DHQ-II which now 
consists of 134 food items and eight dietary supplement questions to better understand 
the intake of research participants.37 Once common dietary intake of the participant is 
gathered, the DQ can be evaluated through DQ indices. The dietary intake data can be 
assessed and analyzed through various tools such as surveys formulated by 
researchers, or algorithms that have been validated and created for future research. 
Surveys that have been utilized in previous literature include the Rate Your Diet 
survey, Five-Factor Screener, and surveys that have been formulated by researchers to 




tools can be useful in analyzing an individual’s DQ, there are alternative DQ indices 
that are superior for the purpose of research.  
 Measures of DQ commonly used in research settings include, but are not 
limited to, the HEI, the Alternative Healthy Eating Index (AHEI), and Dietary 
Approaches to Stop Hypertension (DASH).40–44 The HEI was first created in 1995 by 
the U.S. Department of Agriculture to determine Americans’ adherence to guidelines 
and the food pyramid.42 It is not only a valuable tool to assess DQ in research, but also 
in population monitoring, evaluation of the food environment, food assistance 
packages, and nutrition interventions.45 In 2002, the AHEI was created based on the 
original HEI and was constructed on food and nutrient intake predictive of chronic 
disease risk with a higher score indicating lower risk of major disease.43,44,46 Although 
this is a valid tool to use in research populations, it is more appropriate for populations 
with increased disease risk such as cardiovascular disease, heart failure, diabetes, 
etc.43,44 
Since the release of the HEI, it has been updated to the 2005, 2010, and newly 
revised 2015, versions which each reflect the changes that are implemented in the 
revised National Dietary Guidelines for Americans (DGA). The 2005 HEI included 12 
components expressed as ratios of a food group or nutrient intake to energy intake.47 
The components were scored as the following: “0 to M, where M is 5, 10, or 
20.”47Although the 2010 HEI remained with 12 components, the scoring of the HEI 
changed to a total score out of 100. This score is indicative of overall DQ, as well as 
separate scores of adequacy and moderation to reveal a pattern of quality.48 The 2010 




components including: total fruit, whole fruit, total vegetables, greens and beans, 
whole grains, dairy, total protein foods, seafood and plant proteins, and fatty acids.45 
The remaining three were refined grains, sodium, and empty calories (energy from 
alcohol, added sugars, and solid fat) known as moderation components.45 The list of 
components remained the same for the 2015 HEI, however, the total components and 
moderation components were adjusted with the newly revised 2015-2020 DGA. Since 
quantified limits for added sugars and saturated fats were defined in the new 2015-
2020 guidelines, empty calories from the 2010 HEI moderation components were 
replaced with added sugars and saturated fats making a total of 13 components.48 
Another change that was made for the 2015 HEI is the allocation of legumes. Previous 
versions of the HEI allocated legumes as either a vegetable or a protein food 
component, but not both through the algorithm.48 In the 2015 HEI, legumes are now 
allocated in either total vegetables, greens and beans, total proteins, or seafood and 
plant proteins.48 This development in the 2015 HEI may be beneficial in gathering 
more accurate DQ results for those who consume mainly plant-based diets such as 
vegetarians and vegans.48  
Although the HEI is valid and reliable DQ measure, it does possess some 
marked limitations. For instance, there are multiple ways to arrive at the same total 
score since it is based on the sum of adequacy and moderation components.49 For this 
reason, examining component scores to assess what particular components led to a 
high or low score is necessary. Second, the HEI scores are truncated and are unable to 
capture excessive intakes which could be explored further.49 Lastly, like many dietary 




for measurement error.49 While the HEI does possess some limitations, the total score 
and components still remain in line with the DGA and gather pertinent dietary 
information for research.  
Influences of Dietary Intake and Quality  
The term DQ is defined as ‘the consumption of a variety of food groups and 
nutrients that support bodily growth and maintenance of normal weight, physiological 
status, and PA.50 According to the 2015-2020 DGA, DQ measured through the 2010 
HEI continues to be low (mean total HEI score of 57.8) for all age groups as 
overweight and obesity continues to rise.51 The DGA states that Americans continue to 
consume less nutrient-dense foods such as fruits and vegetables with an increase of 
highly processed foods.51 Although DQ is low among all age groups, young adults 
have been shown to have lowest adherence to dietary guidelines compared to older 
counterparts.52 In a cross-sectional study evaluating the validity and reliability of the 
2015 HEI, the means across age groups were significantly different for total HEI score 
and dietary components.49 Older adults (>60 years of age) presented with a higher 
mean total HEI score of 62.8±1.1 compared to younger adults (20-39 years of age) 
with a mean total score of 55.0±0.7.49 Similarly, another study45 examining the 
validity of the 2010 HEI found that older group of adults (>51 years of age) had a 
significantly higher mean total HEI score of 56.1±0.6 compared with the younger 
group of adults (20-30 years of age) with a mean total score of 45.4±1.1. Overall, 
results from previous literature present that young adults tend to have lower overall 




Young adults may possess poor dietary habits that can lead to lower DQ such 
as skipping meals frequently, consuming energy-dense snacks between meals, and 
increasing consumption of fast food and alcohol.33,53,54 These habits have been found 
to be associated with major in college, residency on and off campus, sex, and 
BMI.24,34,45,49,53,55,56 In 2012, Amaral et al.53 analyzed body weight satisfaction and DQ 
in female college students and assessed if major or field of knowledge impacted 
results. The sample included female volunteers from majors of Nutrition and Dietetics 
(n=29) and Social Work (n=18). A validated FFQ was utilized to obtain dietary intake 
and a Diet Quality Index was used to obtain DQ. The mean total score was low 
(38.5±6.7) for both majors with 83% of total participants classified as “needs to 
improve” based on score. However, the Nutrition and Dietetics majors had higher Diet 
Quality Index scores (41.5±5.1) compared to the Social Work majors (33.7±6.5). The 
study concluded that the background and knowledge of nutrition and health may 
impact eating behaviors and influence overall DQ.53  
Similar to field of knowledge, residency on or off campus may influence 
dietary intake and DQ. A 2013 cross-sectional study by Pelletier and Laska52 
examined the association between college students’ dietary patterns and frequency of 
purchasing foods on or off campus. The results showed that male and female students 
living off campus presented with healthier dietary patterns compared to those living on 
campus. Specifically, bringing food from home was associated with lower fat and 
added sugar intake with a higher intake of dairy, fruits and vegetables, calcium, and 




studies show consistent results in regards to the differences by sex for dietary intake 
and DQ. 
Similar to BWD, previous research has analyzed dietary intake and DQ in all 
age groups but shows varying results by sex.45,49,55,57 Between males and females, 
females tend to present higher overall DQ with a higher intake of vegetables, fruits, 
and whole grains when compared to males.49,55,57 In a 2019 cross-sectional study, 
Sunbul et al. evaluated the DQ of college students utilizing the 2015 HEI to assess 
adherence to the 2015-2020 DGA.57 The sample included college students (n=669) 
categorized into three groups (under-fat, normal, or obese) based on %BF measured 
by the Tanita bioelectrical impedance analysis device. Dietary intake was gathered 
utilizing the NCI DHQ-I and analyzed for quality through the 2015 HEI. The results 
showed that females had a significantly higher total HEI score (63.82±9.0) than males 
(61.24±8.7). The total score for females was weighted by higher intake of total fruits, 
total vegetables, whole grains, and greens and beans, whereas males tended to have a 
higher intake of total protein foods.57 Similarly, another study45 utilizing the 2010 HEI 
found men had a significantly lower mean total HEI score (49.8±0.6) than women 
(52.7±0.9). Like Sunbul et al., women had a higher intake of five of the 2010 HEI 
components including total vegetables, greens and beans, whole fruits, total fruits, and 
dairy.45 Overall, females tend to exhibit higher DQ with greater intake of fruits, 
vegetables, dairy, and whole grains when compared to males.  
As dietary intake and DQ has been shown to differ by sex, intake has also been 
shown to differ by BMI category within the college population. A cross-sectional 




of foods, and BMI categories. The sample included undergraduate students (n=557), 
aged 18-56 years, with BMI calculated through self-reported height and weight. 
Dietary intake was assessed through the Diet Variety Questionnaire, which consists of 
42 items of which are common foods college students consume. The analysis indicated 
that those with overweight or obese (BMI >25 kg/m2) status were more likely to 
consume meats and fish (pork, lamb, veal, game, and fish). Underweight students 
(BMI <19 kg/m2) were more likely to consume cheese, green leafy vegetables, and 
other vegetables.58 Although these results identify associations with BMI categories 
and dietary intake, it does not assess the associations it has with overall DQ. 
As previously stated, weight misperception, and dissatisfaction of weight and 
image can have a negative influence on young adults’ dietary intake and DQ. 
6,9,11,15,17,33,34  Similar findings have been found in previous literature in regard to 
associations between BWD and dietary intake. It has been identified that those who 
are satisfied with their weight tend to consume more fruits and vegetables,24 compared 
to those who are more dissatisfied reporting more disordered eating behaviors, 
consuming fewer meals per day, and snacking more regardless of weight category.10,13 
Although these results have been identified, minimal research has identified 
associations between overall BWD and DQ measured by the DQ indices, specifically 
in college-aged students.  
Although minimal, BWD and DQ has been examined in the adolescent 
population. However, it does not address their adherence to the recently updated DGA. 
A 2018 cross-sectional study, conducted by Xu et al.,27 examined the association 




and dietary behaviors. Data were examined for adolescents aged 12-17 years 
(n=2,965) from the National Health and Nutrition Examination Survey and the U.S. 
Department of Agriculture’s Food Patterns Equivalents 2007-2014.27 Weight 
satisfaction was determined through single-item questions and DQ was measured by 
the 2015 HEI scoring algorithm. Females who were satisfied with their weight were 
more likely to partake in both PA and consume a healthier diet compared to those 
females who were dissatisfied. These findings were not observed in the male 
participants. Although these findings of this study indicate differences by sex for 
satisfaction, participants were stratified into tertiles for DQ and clustered by PA and 
dietary behaviors. Rather, the adherence to the DGA was not examined within this 
study. 
Another study53 analyzed body weight satisfaction and DQ in a group of 
female university students. The sample included normal-weight females with a mean 
age of 20.0±1.3, in their second or third year majoring in Nutrition and Dietetics or 
Social Work (n=47). Weight satisfaction was determined through self-reported weight 
and desired body weight. Dietary intake was assessed through a validated FFQ and 
was analyzed for DQ through the Diet Quality Index. DQ was defined as “good” 
(>48), “needs to improve” (30.6-48) and “poor” (<30.6). The results from the study 
found that although the sample included normal-weight females, more than half of the 
sample (57.4%) were dissatisfied with their weight, with 14.9% being highly 
dissatisfied. Results also found the mean score for DQ was 38.5±6.7 with 83% of 
participants as “needs to improve.” Overall, many participants were dissatisfied with 




weight satisfaction and DQ through the Dietary Quality Index with relation to major, it 
does not address the associations or differences between DQ and magnitude of BWD. 
For this reason, more research must focus on the associations between magnitude of 
BWD and the overall DQ in college-aged students in accordance with the 2015-2020 
DGA. 
Body Mass Index vs. Percent Body Fat 
Body composition encompasses body weight and the relative amounts of 
muscle, fat, bone, and other vital tissues of the body.59 As body weight continues to 
rise within the U.S., the need for more accurate measures of body composition is 
pertinent in order to determine the individuals level of disease risk.60 Various methods 
are utilized to obtain body composition and weight status in participants, whether in 
the clinical or research setting. BMI is a weight-to-height ratio that is commonly used 
in research as a predictor of weight status.61,62  It has also been utilized in research 
when %BF data were unable to be assessed through validated measures.61,62 However, 
BMI has been found to be less accurate in predicting health-related weight status due 
to its inability to differentiate between fat mass and fat-free mass.60,61,63,64 A study 
conducted by Degrave et al. evaluated whether BMI classification agreed with the 
%BF obtained, which was estimated through bioelectrical impedance analysis (BIA) 
(Omron Body Fat Analyzer HBF-306).64 The sample included male military 
candidates (n=448) chosen at random during a medical visit. The main finding of the 
study was that when BMI was used to estimate %BF, 29 of the candidates classified as 
overweight (n=73) were false negatives according to measured %BF. These 




normal %BF as measured by BIA. The misclassification through BMI is possibly due 
to higher levels of muscle mass. These findings indicate that BMI alone is not an 
accurate representation of body fatness. Rather, if an individual has an elevated BMI, 
additional %BF testing should be performed to have accurate results. Another study65 
found similar results when comparing BMI and %BF measured through tetrapolar 
multi-frequency BIA. The sample included males and females (n=653) with a mean 
age of 21.1±2.5 and BMI of 22.7 kg/m2. Since the sensitivity was low in comparison 
to the reference method (BIA), BMI was found to be a poor predictor of overall body 
fatness.65 While these studies indicate BMI is a poor predictor of %BF, one study 
found results that oppose the previous findings. A 2012 observational study examined 
associations of BMI and %BF to various aspects of esteem in young adults.61 When 
controlling for PA, BMI and %BF resulted in similar degrees of association with 
body-esteem subscales in both sexes. Therefore, while results should be taken with 
caution, it may be acceptable to utilize BMI in place of %BF measurement if 
researchers or clinicians do not have the resources to measure %BF. 
Measurements of Percent Body Fat  
Since previous literature presents contrasting results in regard to BMI, it is 
important to gather %BF for more accurate results if resources are available. Other 
methods that have been recognized as better indicators of body composition in clinical 
and field settings include, but are not limited to, 3-site or 7-site skinfold caliper 
measurements, dual x-ray absorptiometry (DEXA), hydrodensiometry (underwater 
weighing, UWW), air displacement plethysmography (Bod Pod), and single or multi-




measurement through Lange calipers is a commonly used anthropometric technique to 
gather %BF.70 The method utilizes the sum of 3-site or 7-site skinfolds on marked 
sites of the body (anterior thigh, anterior iliac crest, subscapular, chest, midaxillary, 
abdomen, and triceps) with use of predictive equations.71 This measure is based on the 
principle that a relationship exists between measurement of subcutaneous fat and 
%BF.72 However, this method of measurement has lower reliability due to high 
dependency on operator accuracy.70,73 For this reason, skilled operators and multiple 
measures are necessary for increased accuracy.70,73 To decrease the chance of operator 
error, more methods are available for obtaining accurate %BF results.  
One measure that relies less on trained or skilled operators, as compared to the 
amount of training needed for skinfold measurements, includes the Bod Pod. This 
form of body composition is air displacement plethysmography and indirectly 
measures body density through the subtraction of the volume of air displaced by the 
participant in the chamber to the volume of air remaining in the empty chamber.74 
Some advantages to using this body composition measure includes quick analyzation 
of results, increased comfortably for the participant, is non-invasive, and is a safe 
measurement process.74 Studies have assessed the reliability and validity of the Bod 
Pod measurement to DEXA and BIA, and have found excellent reliability with 
repeated measures differing by 0.2%.69 However, another study75 found it to not be 
interchangeable for those participants with morbid obesity (>40 kg/m2).  
Another measure of body composition commonly used in the research and 
clinical setting, and as a validation and reference tool, is DEXA.60,75,76 The DEXA 




body mass, and %BF.60 Although this is commonly utilized as a validation tool due to 
high accuracy, there are some disadvantages to using this technique. These 
disadvantages include high-cost which limits accessibility and high risk of radiation 
exposure.60 For these reasons, other forms of body composition measurement such as 
the single or multi-frequency BIA can be utilized when the DEXA is inaccessible. 
However, these devices must be validated against the gold standards (DEXA, 
UWW).77,78 Since DEXA has been found to be a valid measure, it has been used in a 
multitude of BIA validation studies to gather accuracy of %BF and fat-free mass 
measurements.   
 BIA is an analyzer that indirectly measures %BF through “the body’s 
resistance to flow (impedance) of alternating electrical current at a designated 
frequency between points of contact on the body.”60 Since fat-free mass is hydrated, 
the electrical current passes more easily through the tissue due to the high electrolyte 
content, with resistance to the electric current being inversely proportional to fat 
content.78 BIA exists in methods of single frequency (hand-to-hand or foot-to foot), or 
multi-frequency. Each method is dependent on the tactile electrodes and frequencies 
that it contains, predictive equations, as well as under and over hydration of the 
participant.79  
Single frequency and multi-frequency BIA methods have been validated 
against the gold standard, DEXA, in previous literature. It remains clear that with an 
increase in electrodes and frequencies, there is more accuracy of the body composition 
analysis. The hand-to-hand or foot-to-foot, single frequency devices (e.g. Omron Body 




increased convenience, low cost, and less training needed to administer the test.80 
However, the results obtained are questionable due to the large variations that exist in 
the differences between DEXA and the single frequency devices.80 Although the 
device is supposed to be representative of total body %BF, it tends to underestimate 
for those participants with higher overall muscle mass in the arms and higher muscle 
mass in one arm compared to the other.66 Likewise, those with longer arms may have 
an overestimation of %BF.66 Therefore, researchers must take these factors into 
consideration when using single frequency BIA. 
Due to varying results in single frequency analysis, multi-frequency analysis 
should be utilized for increased accuracy of results. Multi-frequency BIA recognizes 
that the body includes five distinct cylinders rather than one (right arm, left arm, right 
leg, left leg, trunk), which allows for regional analysis of fat-free mass, %BF, and total 
body water.60,67 Each cylinders contains a different resistivity and impedance which 
will alter the results for %BF and segmental water analysis.60 Such devices that 
measure multiple frequencies include the InBody 230, 270, 570, 720, and 
770.60,67,69,81,82 For the InBody, the electrodes are situated on the handles where palms 
and thumbs are placed, and on footpads at the base of the platform.69,83 Although each 
device contains electrodes, the frequencies and impedance measurements vary. For 
example, the InBody 570 measures in three frequencies measured in kilohertz (kHz) 
(5, 50, 500 kHz) with a total of 15 impedance measurements, whereas the InBody 770 
measures in six frequencies (1, 5, 50, 250, 500, 1000 kHz) with a total of 30 
impedance measurements.84 The increase in frequency and impedance allows for 




segmental body water analysis, and leg lean mass which presents more in-depth 
results.85 
Multiple InBody devices have been validated against DEXA and have shown 
low variability and excellent reliability.60,69,76,83 Von Hurst et al.69 assessed the validity 
of BIA against Bod Pod and DEXA to measure %BF. The results indicated excellent 
relative agreement to the estimated true value with underestimation by 2% by BIA 
across all values. Likewise, Anderson et al.60 found no observed differences between 
the InBody 520 and 720 and DEXA in any %BF comparison, besides a 1.6 kg 
overestimation by 720 in men. Overall, previous studies indicate that due to high 
correlation with DEXA, multi-frequency BIA is a valid estimator of %BF.76,83  
Influences of Body Composition 
Previous research consistently shows a positive relationship between BMI, and 
body image and BWD; the higher the BMI value, the higher the dissatisfaction.9,14,32,86 
A 2007 cross-sectional study examined body image and weight dissatisfaction in a 
sample of male and female undergraduate students (n=310) with self-reported BMI.14 
The results indicated that all overweight males and females (BMI >25 kg/m2) 
expressed the highest BWD and body image dissatisfaction, whereas the underweight 
and normal-weight females expressed little BWD and body image dissatisfaction.14 
Another study18 examined the prevalence and predictors of BWD in adults, and 
assessed BWD in relation to the World Health Organization division of BMI. The 
sample included participants aged 18 to 79 years (n=5,832) with self-reported BMI. 
The results indicated that participants within the obese category presented the highest 




participants showed BWD as well with 37% in males and 64% in females within that 
category. Overall, those with higher calculated BMI tend to have higher BWD and 
body image dissatisfaction.  
Although research has examined BMI in relation to BWD and body image 
dissatisfaction, minimal research has examined the association between body image 
and BWD with %BF. Likewise, there is a lack of measurement utilizing multi-
frequency BIA, specifically the InBody 770. Previous literature presents an inverse 
relationship between %BF and body image satisfaction similar to that of BMI. Streeter 
et al.61 examined body image in comparison to body composition of participants 
(n=162) aged 18 to 25 years. The %BF was measured through DEXA, and body image 
dissatisfaction through three subscales in relation to appearance and esteem. The 
results indicate %BF was inversely associated with body image, particularly among 
those with obesity. As %BF increased, body esteem and image decreased. Another 
study87 found similar results with higher satisfaction related to lower %BF. However, 
%BF was measured via ‘Biodynamics BIA 450 Bioimpedance Analyzer.’  
Likewise, previous literature shows similar results for BWD and %BF to that of 
body image dissatisfaction. Arroyo et al.9 examined the predictors of the magnitude of 
BWD in undergraduates, including %BF through skinfold calipers and self-reported 
BMI. The results indicate that 71% of participants were dissatisfied with %BF with 
higher levels of %BF leading to greater dissatisfaction. The limitation within this 
study was utilizing skinfold calipers to gather %BF which increases risk of operator 
error and inaccurate results. Likewise, another study24 found that adults with weight 




28.8%) compared to those participants with BWD.24 The %BF was measured through 
skinfold calipers or hydrostatic weighing. Although hydrostatic weighing and skinfold 
calipers have been found to have no difference in %BF results, obtaining %BF 
through skinfold calipers still leaves room for error.71 Overall, previous literature 
shows similar results for %BF in regards to body image dissatisfaction and BWD; an 
increase in BWD is associated with higher %BF. Although previous research shows 
the associations of BWD with BMI and %BF, minimal research focuses on BWD and 
the measurement of %BF via the InBody 770 and Bod Pod in the college-aged 
population. 
Physical Activity  
 PA is defined as any bodily movement that increases energy expenditure 
through muscular contraction, whereas exercise refers to “planned, structured, 
repetitive, and performed” movement that is a form of PA.59 All exercise can be a 
form of PA, but not all PA is considered exercise.59 In an effort to improve the health 
and fitness of the public, the first edition of the Physical Activity Guidelines for 
Americans was released in 2008 by the U.S. Department of Health and Human 
Services.59,88 Since then, the second edition was released in 2018 due to emerging 
scientific evidence aspects of PA and fitness.59 The guidelines provide all age groups 
and populations with minutes of weekly aerobic MVPA, and the number of days for 
muscular strengthening activity with intensity.59,88 In a joint effort to improve overall 
health, these guidelines can be used in combination with the DGA to provide the 
public with science-based evidence on the benefits and importance of physical fitness 




 The 2008 Physical Activity Guidelines for Americans recommend that adults 
partake in at least 150 minutes of weekly aerobic moderate-intensity activity, or 75 
minutes of weekly aerobic vigorous-intensity activity.88 Additional benefits can be 
obtained if moderate-intensity is increased to 300 minutes per week, and vigorous-
intensity to 150 minutes per week.88 The aerobic activity can be performed in bouts of 
at least 10 minutes to obtain the goal of moderate- or vigorous-intensity activity.88 The 
2018 guidelines has similar recommendations: at least 150 to 300 minutes of weekly 
aerobic moderate-intensity PA, or 75 to 150 minutes of weekly aerobic vigorous-
intensity PA.59 However, the bouts of 10 minutes to achieve PA recommendations was 
removed and replaced with the goal of increasing overall movement throughout the 
day.59  
Measurement of Physical Activity 
To detect if age groups and populations are adhering to the guidelines, it is 
necessary to measure progress and activity though valid and reliable instruments. 
Within the literature, there are various instruments used that are either objective or 
subjective tools that measure PA. Some include accelerometers or pedometers, which 
are objective tools, or surveys such as the National College Health Risk Behavior 
Survey, 7-Day Physical Activity Recall, or International Physical Activity 
Questionnaire (IPAQ), which are subjective tools.89–92 Accelerometers and pedometers 
are considered quantitative measurements that directly measure the PA of the 
participant.90 Since these tools give a direct measurement, they are often used to 




The IPAQ is self-reported assessment tool utilized to gather the amount of PA 
a participant completed over the past seven days. This assessment tool is offered in a 
long or short form, and gathers participation estimates in multiple domains of PA 
including transportation, occupation, house/lawn, and leisure time.90,92,93 The long 
form provides detailed information about time spent in each domain, whereas the short 
form uses a sum of the scores to obtain a total score of PA.93 Weekly vigorous 
activity, moderate activity, and walking are assessed and determined by multiplying 
the frequency and duration of each category of activity.90,92 In order to utilize a survey 
such as the IPAQ, it should first be validated. A validation study was conducted 
Dinger et al.,90 examining the validity and reliability of the IPAQ short form in college 
students. The sample size included male and female undergraduate students (n=123) 
aged 18-30 years. The students were to wear an accelerometer and pedometer at their 
waists for seven consecutive days. At the end of the seven days, the participants would 
complete the IPAQ. The results indicated that the time spent in vigorous PA from the 
IPAQ was significantly correlated with steps per day from both the accelerometer and 
pedometer (p<0.01), whereas the time spent in moderate PA was significantly 
associated with the accelerometer (p<0.05).90 The results of the study show the IPAQ 
responses were similar to that of the activity measured by the accelerometer and 
pedometer. Although it may be a reliable survey to use in place of a direct 
measurement tool, it is important to note the survey still may contain error due to self-
report response bias.     




While the guidelines are created for Americans to follow to improve overall 
health, previous data show only half of the U.S. population adhered to the 2008 
guidelines.94 To date, there are no national data on U.S. adults adherence to the newly 
revised 2018 guidelines. According to the early release of the National Health 
Interview Survey (NHIS), from January to September of 2016, about half of the U.S. 
adults (52.8%) over the age of 18 met the 2008 guidelines for aerobic PA. Although 
the percentage increased from January to September of 2017 (53.8%), this difference 
was not significant.94  
Significant improvements are not shown for participation in PA for the whole 
population. However, differences have been found between sexes for participation in 
PA, where males tend to be more physically active than females.27,59,90,94,95 In the 
NHIS, when adults were categorized by age group (18–24, 25–64, 65–74, and 75+), 
women in all age groups were less likely than men to meet the 2008 guidelines for 
aerobic activity.94 It has also been found that when observing the college-aged 
population of adults (18-24 years of age), females participate in less PA (56.8%) than 
males (67.7%) with a total of 62.2% of males and females meeting the guidelines for 
aerobic PA.94 Likewise, in the validation study by Dinger et al.,90 students overall 
reported engaging in 589.4±404.9 minutes of total PA per week with males reporting 
significantly more time in vigorous PA than females (p=.003). Overall, men tend to 
participate in more PA than females. However, U.S. adults are still not meeting the 
recommended frequencies and durations for aerobic PA.  




It is apparent that U.S. adults are not meeting the recommended amounts of 
aerobic PA. The reasoning for engagement in PA, or lack thereof, varies from person 
to person. Many individuals are active because it increases energy and health, whereas 
others are inactive due to body image dissatisfaction or their perception of their own 
ability.59,62 Associations have been made between %BF, weight status, and BWD to 
participation in PA. In previous research, it has been shown that those with a lower 
%BF and are weight satisfied participate in more regular PA with higher levels of 
walking/jogging per week and higher cardiorespiratory fitness compared to those with 
higher %BF and BWD.7,13,24,87 With regards to BWD, it has been shown that those 
who are dissatisfied with weight tend to be less physically active, compared to those 
who are satisfied with weight.13,27 In a cross-sectional analysis conducted by Blake et 
al.,13 men and women satisfied with their weight engaged in more PA compared to 
those dissatisfied with their weight with lower levels of PA as indicated by lower 
treadmill time and metabolic equivalents of task (METs). From Blake et al. and 
previous literature, it would be expected that those with higher BWD would have 
lower levels of PA. However, one article10 presents contrasting results with active 
individuals reporting higher BWD than inactive individuals, possibly due to their 
desire to change weight status. Although literature has examined the association of 
BWD and PA, there is a lack of research in the college-aged population between BWD 
and minutes of weekly aerobic MVPA utilizing the newly revised 2018 Physical 





The increase in BWD has been identified as one of the behavioral patterns 
related to the development of eating disorders which can lead to detrimental behaviors 
that are associated with DQ, %BF, and participation in PA.1,2,6,8,11,14,21,22 Previous 
literature identified the overall DQ of the college-aged population, and the association 
DQ has with body image and weight misperception. However, minimal research 
focuses on BWD and fails to evaluate the overall DQ in accordance with the DGA 
utilizing the 2015 HEI. Likewise, research identified the relationship between BMI 
and BWD with a higher BMI value being associated with higher dissatisfaction. 9,32,86 
However, minimal research focuses on BWD and the direct measurement of %BF via 
the InBody 770 or Bod Pod in the college-aged population. Lastly, previous literature 
has shown that those with a “healthy” BMI, lower %BF, and weight satisfaction 
participated in more regular PA with higher levels of PA compared to those with 
higher %BF and weight dissatisfaction.7,13,24,86,87 Although literature has examined the 
association of BWD and PA, there is a lack of research in utilizing the newly revised 
2018 Physical Activity Guidelines for Americans to obtain data on minutes of weekly 
aerobic MVPA in the college-aged population. Overall, there is a need for research 
regarding the magnitude of BWD and the association it has with high or low DQ, high 




APPENDIX B: Extended Methods 
Study Design 
The NAS is an ongoing IRB-approved study at URI that aims to examine 
nutrition assessment data for research to help us understand the relationship between 
diet and disease risk in college students in an Applied General Nutrition course (NFS 
210). This study involved gathering anthropometrics, physical activity, dietary data, 
and blood values through assessments that are required as part of their coursework. 
This cross-sectional, secondary data analysis investigated data that was collected in 
the NAS from college-aged students, aged 18-24 years old, during semesters in Fall 
2015 to Fall 2019.  
The independent variable was BWD. This was a quantitative independent 
variable defined as the absolute value of the difference between measured body weight 
in pounds and desired weight reported by the participant on the demographic survey. 
A median split of BWD was used to categorize the independent variable into higher or 
lower BWD. The results include both the true value and the absolute value. A higher 
absolute value indicated a higher BWD and a greater desire to change weight, whereas 
a lower absolute value indicated lower BWD and a lesser desire to change weight. The 
dependent variables were total HEI score, body composition, and physical activity. 
The primary dependent variable was total HEI score and examined the associations 
between BWD and DQ utilizing the total 2015 HEI score in college-aged students. 
The secondary dependent variable was body composition and determined the 
relationship between BWD and body composition, measured as %BF through the Bod 




evaluated the association between BWD on minutes of moderate to vigorous physical 
activity per week measured by the International Physical Activity Questionnaire 
(IPAQ).  
Research Participants 
The sample was drawn from the Applied General Nutrition Course (NFS 210) 
at URI. Convenience sampling was completed to determine the required sample size 
for the primary dependent variable from Fall 2015 to Fall 2019. Predetermined 
inclusion criteria were used, such as students enrolled in NFS 210 lab, male and 
female, and from 18 to 24 years of age. Students were excluded if they were not 
enrolled in NFS 210 lab and course, were below 18 years of age, above 24 years of 
age, pregnant, or had reported energy intakes of <400 and >7,000 kcal/day. This age 
group was selected to be consistent with other research conducted in college student 
populations and due to the lack of literature that addresses this age group in particular 
for BWD.32,33,61,62,64  
Data Collection 
All data collection occurred during the course lab sessions throughout the 
semester. Protocol guidelines were in place for all assessments including 
anthropometrics, blood values and survey data within the NAS Manual. 
Undergraduate and graduate teaching assistants and research assistants were trained on 
proper protocols before participating in data collection which included 
anthropometrics, blood values, survey measures and data collection techniques.  
During the first lab session, students were provided with verbal and written 




consent form (Appendix C). In order to participate, potential participants were 
required to meet the following criteria:18 years of age, and enrolled in the NFS 210 
course lab; no consent form was accepted from any participant that was under the age 
of 18 and not enrolled in the course. The student was to be given two copies of the 
informed consent form; one form was kept by the participant and the second was 
signed and collected by undergraduate and graduate assistants. Once the students 
completed the consent form or declined to participate, the consent forms were 
collected and placed in a folder that is labeled for storage for five years. Each 
participant then received a username and login password that gave them access to the 
NAS survey, the Diet History Questionnaire II (DHQ II), and the IPAQ.  
The NAS survey, also known as the demographics survey, was administered 
during lab two and was completed within one lab session. The NAS survey is an 
electronic survey that should take no longer than 15 minutes to complete. It includes 
26 questions varying in number of items per response with response formats including 
multiple choice, open-ended, and Likert scale. When the NAS survey was 
administered, the students were required to complete the survey within the timeframe 
of the lab session. The overall NAS survey has not been validated, but has been 
utilized in previous research as a tool to gather pertinent demographic data. The 
students were to login to the NAS web portal with their URI student ID number to 
access the survey. Students then selected the NAS and completed it. The NAS survey 
was created originally by Dr. Greene at URI to assess basic demographic information, 




The IPAQ was also administered in lab two and was to be completed within 
one lab session. The students were required to log on to the web portal with their 
proper URI ID number and complete the questionnaire, which took approximately 10 
minutes for the students to complete. Blood values were collected during week five, 
lab four, outside of the weekly lab session in the Common Intake Room in the 
Nutrition and Food Sciences building at URI. The results included total cholesterol, 
low density lipoprotein cholesterol (LDL-C), high density lipoprotein cholesterol 
(HDL-C), triglycerides, and fasting blood glucose. The values were collected using the 
Alere Cholestech® LDX System after a fast of a minimum of 12 hours. 
The DHQ II was administered during two lab sessions. Part 1 of the DHQ II 
was completed during lab seven and part two was completed by lab nine. Before the 
start of the lab, the graduate research assistant assigned DHQ II logins using the 
students’ URI ID number. The undergraduate teaching assistant distributed the 
assigned DHQ II login and passwords to the proper student preceding the start of lab 
seven. The students were required to log on and complete the DHQ II in lab, which 
took approximately 1 hour and 15 minutes to complete.  
Anthropometric measurements were assessed and collected during week nine, 
lab six, outside of the weekly lab session in the Common Intake Room in the Nutrition 
and Food Sciences building at URI. All anthropometric measurements were collected 
by trained undergraduate and graduate teaching and research assistants. The students 
signed up for an allotted time (15-minute time slot) to complete the anthropometric 
measurements which included height and weight to calculate their BMI, waist and hip 




using a wall-mounted stadiometer (SECA 240, Hamburg, Germany) and rounded to 
0.1 cm. Subjects were to follow proper protocols to obtain accurate results.96 Weight 
was assessed using a digital scale (SECA 700, Hamburg, Germany) and was rounded 
to 0.1 kg. Body fat percent was measured utilizing the Bod Pod or InBody 770. The 
Bod Pod (Life Measurement Inc. Concord, CA) gathers body fat percent through air 
displacement plethysmography.74 The InBody 770 utilized voice commands to guide 
the user through the InBody Test.60 Students were to remove shoes, socks, heavy 
articles of clothing, and items in pockets.60 They wiped their hands and feet with an 
InBody tissue or wipe.60 They stood on the device barefoot and aligned their heel with 
the round silver electrodes and the rest of the feet with the foot electrode.60 After 
weight was measured, the student input their age, height and sex.60 When prompted, 
the student grabbed the hand electrodes, and kept arms relaxed and extended slightly 
away from the torso (roughly 15 degrees).60 The InBody 770 test took approximately 
60 seconds and the results printed automatically after testing.60 
Variable Instruments  
Body Weight Dissatisfaction: NAS Survey 
Each dependent variable was assessed utilizing a different instrument. The 
independent variable, which is BWD, was evaluated by utilizing the NAS survey. This 
survey gathered pertinent information to help differentiate between the students’ 
actual weight versus their desired weight and categorize students as those with high or 
low BWD. Questions that were used for this differentiation included, “What would 
you like to weigh in pounds,” with an open-ended response category, “How would you 




slightly underweight, about the right weight, slightly overweight, very overweight, or I 
choose not to answer, and “How to do you feel about your current weight,” with 
response categories including: I am happy with my current weight, I don’t care about 
my current weight, I am upset about my current weight, or I choose not to answer. The 
NAS survey gathered pertinent information on demographics as potential covariates. 
These included multiple choice questions on the current major, age, and sex of the 
participants. 
Dietary Quality: DHQ II & HEI-2015 
The primary dependent variable, DQ, was determined utilizing data from the 
DHQ II (Appendix F) and was defined as total HEI-2015 score. The DHQ II is the 
food frequency questionnaire (FFQ) that provided an estimation of total daily caloric 
intake and evaluated dietary quality by utilizing the HEI-2015.37,49 The HEI-2015 is a 
dietary quality index that measures the alignment with the DGA. The HEI-2015 has 
been shown to correlate positively with most nutrients in the diet, with BMI, and with 
individual’s self-perception of diets.44 The DHQ II was designed and tested by the 
National Cancer Institute.37 The DHQ has been validated as a superior FFQ compared 
to the Block and Willett FFQ for estimating absolute intakes in participants 20-70 
years of age.36 The HEI-2015 score was derived from the DHQ II, an FFQ that 
includes questions on 134 food items and eight dietary supplements.37 The DHQ II 
questioned the participant about food items and the portion size that was consumed 
within the past year.35,37 The HEI-2015 is an index ranging from zero to one-hundred, 
which is based on thirteen individual components with scores per item from zero to 




and beans, whole grains, milk/dairy, total protein foods, seafood and plant proteins, 
and fatty acids. It also includes four limited components: refined grains, sodium, 
added sugars, and saturated fat.49 The HEI-2015 is updated every five years to reflect 
current federal dietary advice through a collaboration between the National Cancer 
Institute, and the US Department of Agriculture Center for Nutrition Policy and 
Promotion.49 The output scores were calculated through the HEI-2015 algorithm 
within SAS software (SAS Institute Inc. version 9.4).  
Percent Body Fat: Anthropometric Measures 
The secondary dependent variable, percent body fat (%BF), was assessed using 
the Bod Pod or InBody 770, a wall-mounted stadiometer, and digital scale. Height was 
assessed using a wall-mounted stadiometer (SECA 240), and weight was assessed 
using a digital scale (SECA 700).96 Subjects and undergraduate and undergraduate 
assistants were to follow proper protocol for accurate results.96 Lastly %BF, which is 
the total mass of fat divided by total body mass, was measured using the Bod Pod or 
InBody 770.60  The Bod Pod measures the volume of air displaced inside the chamber 
by the participant by subtracting the volume of air that remains inside the chamber to 
when then volunteer is not within the chamber.74 The InBody 770 is a multifrequency 
BIA device that measures the body’s resistance to flow of alternating electrical current 
at a designated frequency.60 It has been found that the InBody 770 is a valid and 
reliable measure of body composition in relation to DEXA.60,81  
Physical Activity Assessment: IPAQ Short-Version 
The tertiary dependent variable, physical activity, was assessed using the 




format of open-ended questions.90 The IPAQ is a self-administered instrument that 
required participants to report the frequency and duration of vigorous, moderate, and 
walking activities (10 minutes at minimum during the last seven days).90 Weekly time 
spent in vigorous activity, moderate activity, and walking was determined by 
multiplying reported frequency and duration within each category of activity. This 
variable was calculated as minutes of moderate to vigorous physical activity per 
week.90 
Statistical Analysis  
The statistical analysis package SPSS (IBM version 26.0 SPSS Inc.) was used 
to perform statistical analyses. Outliers were identified and excluded since there were 
significant differences in data when included. Skewness and kurtosis were used to 
assess normality of data distribution. A median split of BWD was used to categorize 
the independent variable into higher or lower BWD for the whole sample and stratified 
by sex. To assess between group differences, independent t-tests were conducted for 
demographic data for the whole sample and stratified by sex. To assess statistical 
differences between lower and higher BWD, analysis of variance (ANOVA) was 
conducted for the following main outcomes: mean HEI-2015 score, %BF, and IPAQ 
moderate-to-vigorous physical activity. Analysis of variance (ANOVA) were run to 
determine effect size and post-hoc power analysis for the main outcomes. Given the 
methodology differs for Bod Pod and InBody 770, the two systems were combined for 
analysis showing no statistically significant difference between the two systems 
(p=0.75). Likewise, previous literature are consistent with this finding showing 




this reason, we combined the two measurements for the analysis of %BF. Pearson 
correlations were run with magnitude of BWD for 1) HEI-2015 component scores, 2) 
dietary components including total fat and dietary fiber in grams, 3) %BF and BMI. 
Additional Pearson correlations were also run between %BF and BMI. Acceptance of 

















APPENDIX D: Nutrition Assessment Survey  
NAS STARTS 
Q1 What is your age? 
18  (1)  
19  (2)  
20  (3)  
21  (4)  
22  (5)  
23  (6)  
24  (7)  
25  (8)  
26  (9)  
27  (10)  
28  (11)  
29  (12)  
30  (13)  
31  (14)  
32  (15)  
33  (16)  
34  (17)  
35  (18)  
36  (19)  
37  (20)  
38  (21)  
39  (22)  
40  (23)  
41  (24)  
42  (25)  
43  (26)  
44  (27)  
45  (28)  
46  (29)  
47  (30)  
48  (31)  
49  (32)  
50  (33)  
51  (34)  
52  (35)  
53  (36)  
54  (37)  
55  (38)  
56  (39)  
57  (40)  
58  (41)  




60 or more years  (43)  
 
Q2 What is your gender? 
• Male  (1)  
• Female  (2)  
• Choose not to answer  (3)  
 
Q3 What is your race/ethnicity?  
• White  (1)  
• Black or African American  (2)  
• Hispanic/Latino  (3)  
• Asian  (4)  
• Native Hawaiian or Pacific Islander  (5)  
• American Indian or Alaskan Native  (6)  
• Mixed  (7)  
• Other (please specify)  (8) 
________________________________________________ 
• Choose not to answer  (9)  
 
Q4 What is your year in school? 
• Freshman  (1)  
• Sophomore  (2)  
• Junior  (3)  
• Senior  (4)  
 
Q5 What is your current major? 
• Agriculture Sciences  (1)  
• Biological Sciences  (2)  
• Business/Communication  (3)  
• Education  (4)  
• Exercise Science/Kinesiology  (5)  
• Fine Arts/Humanities  (6)  
• Health/Nursing  (7)  
• Nutrition  (8)  
• Social Sciences  (9)  
• Undeclared  (10)  
• Graduate Student  (11)  
• Other (please specify):  (12) 
________________________________________________ 





Q6 Place of residence during academic year? 
• On campus  (1)  
• Off campus  (2)  
• Choose not to answer  (3)  
 
Q7 Green Eating is: Eating locally grown foods, limited amounts of processed/fast 
foods, eating meatless meals at least one day per week, choosing organic foods as 
much as possible, and only taking what you plan on eating.     Are you a green eater? 
• No, and I do not intend to start within the next 6 months  (1)  
• No, but I am thinking about becoming a green eater within the next 6 months  
(2)  
• No, but I am planning on becoming a green eater within the next 30 days  (3)  
• Yes, I am a green eater and have been for less than 6 months  (4)  
• Yes, I am a green eater and have been doing so for 6 months or more  (5)  
• Choose not to answer  (6)  
 
Q8 Which of the following best describes the MAJORITY of your meals during the 
academic year? 
• I eat meals prepared at home.  (1)  
• I purchase frozen or ready-to-eat meals.  (2)  
• I eat at dining halls/restaurants.  (3)  
• I get fast food/take-out.  (4)  
• Choose not to answer  (5)  
 
Q9 Do you have a campus meal plan? 
• Yes  (1)  
• No  (2)  
• Choose not to answer  (3)  
 
Q10 What is your usual rate of eating? 
• Very Slow  (1)  
• Slow  (2)  
• Medium  (3)  
• Fast  (4)  
• Very Fast  (5)  
• Choose not to answer  (6)  
 
Q11 Do you experience abdominal discomfort such as cramping, bloating, or excess 
gas?     (this refers to gastrointestinal discomfort, NOT menstrual discomfort) 




• Seldom, less than once per month  (2)  
• Occasionally, a few times per month  (3)  
• Fairly often, once or twice per week  (4)  
• Very often, several times per week  (5)  
• Choose not to answer  (6)  
 
















- Locally grown 
foods are grown 
within 100 miles 
of your location. 
Based on this, 
how often do 
you eat locally 
grown foods? 
o o o o o  
- When in 
season, how 
often do you 
shop at farmer’s 
markets? 
o o o o o  
- How often do 
you choose 
foods that are 
labeled certified 
organic? 
o o o o o  








o o o o o  
- How often do 
you select food 
or beverages 
that are labeled 
fair trade 
certified? 
o o o o o  
- How often do 
you buy meat or 






range" or "cage 
free"? 
 
Q13 Have you smoked at least 100 cigarettes in your entire life? (NOTE: 5 packs = 
100 cigarettes)  
• Yes  (1)  
• No  (2)  
• Choose not to answer  (3)  
 
Q14 Do you NOW smoke cigarettes every day, some days, or not at all? 
• Every day  (1)  
• Some days  (2)  
• Not at all  (3)  
• Choose not to answer  (4)  
 
 
Q15 What would you like to weigh in pounds? Put CNA if you choose not to answer  
________________________________________________________________ 
 
Q16 How would YOU describe your current weight? 
• Very underweight  (1)  
• Slightly underweight  (2)  
• About the right weight  (3)  
• Slightly overweight  (4)  
• Very overweight  (5)  
• Choose not to answer  (6)  
 
Q17 How do you feel about your current weight? 
• I am happy with my current weight  (1)  
• I don't care about my current weight  (2)  
• I am upset about my current weight  (3)  
• Choose not to answer  (4)  
 
Q18 On average, how many hours of sleep do you get in a 24-hour period?  Think 
about the time you actually spent sleeping or napping, not just the amount of sleep you 
think you should get.  How many hours do you usually get each day and night?     
• 1 hour or less  (1)  
• 2 hours  (2)  
• 3 hours  (3)  




• 5 hours  (5)  
• 6 hours  (6)  
• 7 hours  (7)  
• 8 hours  (8)  
• 9 hours  (9)  
• 10 hours or more  (10)  
• Choose not to answer  (11)  
 
Q19 Are you often sleepy during the day? 
• Yes  (1)  
• No  (2)  
• Choose not to answer  (3)  
 
Q20 Do you frequently wake up during the time you are asleep? 
• Yes  (1)  
• No  (2)  
• Choose not to answer  (3)  
 
Q21 How would you evaluate the quality of your sleep? 
• Not impaired  (1)  
• Moderately impaired  (2)  
• Severely impaired  (3)  
• Choose not to answer  (4)  
 
Q22 How many hours before bed to you usually eat your last meal? 
• <1 hour  (1)  
• 1 hour  (2)  
• 2 hours  (3)  
• 3 hours  (4)  
• 4 hours  (5)  
• 5 hours  (6)  
• 6 hours  (7)  
• >6 hours  (8)  
• Choose not to answer  (9)  
 
Q23 What is your usual bedtime? 
• before 10:00 PM  (1)  
• 10:00 PM  (2)  
• 11:00 PM  (3)  




• 1:00 AM  (5)  
• 2:00 AM  (6)  
• 3:00 AM  (7)  
• 4:00 AM  (8)  
• After 4:00 AM  (9)  
• Choose not to answer  (10)  
Q24 How many days a week do you usually eat breakfast? 
• (1)  
• (2)  
• (3)  
• (4)  
• (5)  
• (6)  
• (7)  
• (8)  
• Choose not to answer  (9)  
 
Q25 Stress management includes regular relaxation and physical activity, talking with 
others and/or making time for social activities.  Do you effectively practice stress 
management in your daily life?   
• No, and I do NOT intend to in the next 6 months  (1)  
• No, but I intend to in the next 6 months  (2)  
• No, but I intend to in the next 30 days  (3)  
• Yes, but I have been for LESS than 6 months  (4)  
• Yes, and I have been for MORE than 6 months  (5)  



























APPENDIX F: Diet History Questionnaire II Information 
A. Detailed information is available on the DHQ II in the link below: 
https://epi.grants.cancer.gov/dhq2/about/ 
 

































Table 5. Median Split for Magnitude of BWD – Whole Sample vs. 
Stratified by Sex 
Group Mean (±SD) Median 
Whole Sample 
(n=434) 
10.3 (8.7) 7.971 
Male 
(n=93) 
11.3 (8.9) 9.672 
Female 
(n=341) 
10.1 (8.6) 7.253 
Abbreviations: BWD- Body Weight Dissatisfaction, SD- Standard Deviation;  
1Median used to quantify high/low BWD in whole sample 
2Median used to quantify high/low BWD in males 
3Median used to quantify high/low BWD in females. Frequencies. 
 
 
Table 6. Comparison of Percent Body Fat Measurement – Bod Pod and InBody 
770 




Bod Pod 191 26.1 (8.5) 
1.79 0.75 
InBody 770 234 24.7 (8.0) 
Male 
(n= 90) 
Bod Pod 40 18.7 (9.9) 
1.49 .140 
InBody 770 50 15.8 (7.9) 
Female 
(n= 335) 
Bod Pod 151 28.1 (6.8) 
1.40 .162 
InBody 770 184 27.1 (6.0) 
Abbreviations: %BF- Percent Body Fat; SD- Standard Deviation 
*p<0.05, **p<0.01; Significance between percent body fat measurements, Levene’s Test for Equality 











Table 7. Descriptive Analysis of Main Outcomes – Whole Sample 
Variable Group N 
Mean 
(±SD) 







































Abbreviations: BWD- Body Weight Dissatisfaction, HEI- Healthy Eating Index, BF- Body Fat, 
measured as percent by air displacement plethysmography and bioelectrical impedance analysis, 
MVPA- Moderate-to-Vigorous Physical Activity, min-minutes, wk- week; *p<0.05, **p<0.01; 























































Table 8. Between Group Comparisons for 2015 HEI Components – Whole Sample 
Variable Mean  
(possible score) 
LBWD 






t df p 
Adequacy (60)  
Total Fruits (5) 3.9 (1.4) 3.7 (1.5) .976 393 .330 
Whole Fruits (5) 4.3 (1.3) 4.0 (1.4) 1.466 393 .143 
Total Vegetables 
(5) 
4.1 (1.1) 3.8 (1.4) 
2.316 
393 .021* 
Greens and Beans 
(5) 
4.2 (1.4) 3.8 (1.7) 
2.583 
393 .010** 
Whole Grains (10) 2.5 (1.4) 2.2 (1.4) 1.817 393 .070 
Total Dairy (10) 5.7 (2.7) 6.1 (2.8) -1.312 393 .190 
Total Protein (5) 4.1 (1.1) 4.1 (1.3) .691 393 .490 
Seafood and Plant 
Protein (5) 
4.2 (1.4) 3.8 (1.6) 
2.256 
393 .025* 
Fatty Acids (10) 5.6 (3.2) 5.3 (3.2) .870 393 .385 
Moderation (40)  
Refined Grains 
(10) 
7.5 (2.7) 7.8 (2.6) 
-1.325 
393 .186 
Added Sugars (10) 7.7 (2.6) 7.3 (2.9) 1.693 393 .091 
Saturated Fats (10) 6.4 (2.8) 6.7 (2.9) -.888 393 .375 
Sodium (10) 5.2 (2.6) 5.1 (2.9) .365 393 .716 
Abbreviations: SD – standard deviation, HEI - Healthy Eating Index, LBWD- Lower Body Weight 
Dissatisfaction, HBWD- Higher Body Weight Dissatisfaction;  





Table 9. Between Group Comparisons % BF and BMI – Whole Sample 
Variable 
Lower BWD 
Mean (± SD)  
Higher BWD 
Mean (± SD)  
F ηp2 Power p 
 
BF (%) 
(n = 425) 
23.5 (6.8) 27.2 (9.0) 22.418 .050 .997 .000** 
BMI 
(kg/m2) 
(n = 427) 
21.9 (3.2) 24.6 (3.0) 76.032 .152 1.000 .000** 
Abbreviations: BWD- Body Weight Dissatisfaction, SD – standard deviation, BMI – Body Mass Index, 
kg/m2 – kilograms over meters squared, BF- Body Fat, measured as percent by air displacement 
plethysmography and bioelectrical impedance analysis  






  Table 10. Between Group Comparisons for Dietary Components – Whole Sample 
Variable 
Lower BWD 
Mean (± SD) 
(n= 198)  
Higher BWD 
Mean (± SD)  
(n= 197) 










252.3 (128.9) 251.1 (159.2) 
.077 
393 .938 
Total Fat (g) 77.2 (43.9) 72.6 (42.1) 1.050 393 .294 
Total Protein (g) 75.0 (43.5) 72.9 (45.5) .489 393 .625 
Total Saturated Fat 
(g) 
24.1 (13.7) 23.3 (15.6) 
.543 
393 .587 
Dietary Fiber (g) 21.5 (12.6) 19.1 (12.6) 1.870 393 .620 
Total Sugar (g) 112.8 (67.4) 117.8 (82.9) -.653 393 .514 
Added Sugar (tsp) 13.9 (11.8) 15.5 (15.1) -1.097 393 .273 
Abbreviations: BWD- Body Weight Dissatisfaction, SD – standard deviation, g- grams, tsp- teaspoon  











Mean (± SD)  
(n =43) 
Higher BWD 
Mean (± SD) 
(n= 44)  






-1.688 85 .096 
Total 
Carbohydrate (g) 
285.7 (149.9) 338.0 (201.9) -1.375 85 .174 
Total Fat (g) 78.8 (48.5) 93.2 (59.4) -1.240 85 .219 
Total Protein (g) 89.1 (50.4) 98.4 (60.9) -.778 85 .440 
Total Saturated Fat 
(g) 
24.7 (16.1) 31.5 (23.0) -1.586 85 .118 
Dietary Fiber (g) 23.9 (17.3) 20.7 (12.3) 1.015 85 .311 
Total Sugar (g) 127.6 (72.7) 164.4 (117.6) -1.754 85 .083 




Mean (± SD)  
(n= 154) 
Higher BWD 
Mean (± SD)  
(n= 154) 






.997 306 .320 
Total 
Carbohydrate (g) 
239.2 (111.9) 230.0 (143.4) .629 306 .530 
Total Fat (g) 76.1 (42.0) 67.3 (34.7) 2.000 306 .046* 
Total Protein (g) 71.1 (40.6) 65.6 (37.3) 1.249 306 .212 
Total Saturated Fat 
(g) 
23.7 (12.7) 21.2 (12.2) 1.765 306 .079 
Dietary Fiber (g) 20.4 (11.0) 19.0 (12.7) 1.046 306 .296 
Total Sugar (g) 106.9 (58.1) 106.1 (71.2) .116 306 .908 
Added Sugar (tsp) 13.0 (9.6) 13.4 (12.5) -.282 306 .778 
BWD- Body Weight Dissatisfaction, SD – standard deviation, g- grams, tsp- teaspoon  




APPENDIX K: Bibliography  
 
1.  Morrell JS, Lofgren IE, Burke J RR. Metabolic syndrome, obesity, and related 
risk factors among college men and women. J Am Coll Heal. 2012;60(1):82-89. 
doi:10.1080/07448481.2011.582208 
2.  Morrell JS, Byrd-Bredbenner C, Quick V, Olfert M, Dent A, Carey GB. 
Metabolic syndrome: Comparison of prevalence in young adults at 3 land-grant 
universities. J Am Coll Heal. 2014;62(1):1-9. 
doi:10.1080/07448481.2013.841703 
3.  Christopher G, Harris R, Spencer T, et al. The State of Obesity: Better Policies 
for a Healthier America.; 2018. www.tfah.org. Accessed August 14, 2019. 
4.  Hales C, Carroll M, Fryar C, Ogden C. Prevalence of Obesity and Severe 
Obesity Among Adults: United States, 2017-2018. NCHS Data Brief. 
2020;360:1-8. http://www.ncbi.nlm.nih.gov/pubmed/26633046. 
5.  Perloff RM. Social Media Effects on Young Women’s Body Image Concerns: 
Theoretical Perspectives and an Agenda for Research. Sex Roles. 2014;71(11-
12):363-377. doi:10.1007/s11199-014-0384-6 
6.  Jaworowska A, Bazylak G. An outbreak of body weight dissatisfaction 
associated with self-perceived BMI and dieting among female pharmacy 
students. Biomed Pharmacother. 2008;63:679-692. 
doi:10.1016/j.biopha.2008.08.005 
7.  Chromik K, Olchowska-kotala A. Body satisfaction and time spent on physical 
activity in polish students. Hum Mov. 2013;14(4):285-290. doi:10.2478/humo-
2013-0033 
8.  Harris N, Gee D, D’acquisto D, Ogan D, Pritchett K. Eating disorder risk, 
exercise dependence, and body weight dissatisfaction among female nutrition 
and exercise science university majors. Budapest Br Rep J Behav Addict. 
2015;4(3):206-209. doi:10.1556/2006.4.2015.029 
9.  Arroyo M, Basabe N, Serrano L, Sánchez C, Ansotegui L, Rocandio AM. 
Prevalence and magnitude of body weight and image dissatisfaction among 
women in dietetics majors. Arch Latinoam Nutr. 2010;60(2):126-132. 
10.  Forrester-knauss C, Stutz EZ. Gender differences in disordered eating in Swiss 
adults: Which factors matter? BMC Public Health. 2012;12(809):1-9. 
11.  Sharpe H, Griffiths S, Choo T-H, et al. The relative importance of 
dissatisfaction, overvaluation and preoccupation with weight and shape for 
predicting onset of disordered eating behaviors and depressive symptoms over 




12.  Wiseman C V., Gray JJ, Mosimann JE, Ahrens AH. Cultural expectations of 
thinness in women: An update. Int J Eat Disord. 1992;11(1):85-89. 
doi:10.1002/1098-108X(199201)11:1<85::AID-EAT2260110112>3.0.CO;2-T 
13.  Blake CE, Hébert JR, Lee D, et al. Adults with Greater Weight Satisfaction 
Report More Positive Health Behaviors and Have Better Health Status 
Regardless of BMI. J Obes. 2013;2013:1-13. doi:10.1155/2013/291371 
14.  Neighbors LA, Sobal J. Prevalence and magnitude of body weight and shape 
dissatisfaction among university students. Eat Behav. 2007;8(4):429-439. 
doi:10.1016/j.eatbeh.2007.03.003 
15.  Mikolajczyk RT, Maxwell AE, Ansari W El, Stock C, Petkeviciene J. 
Relationship between perceived body weight and body mass index based on 
self-reported height and weight among university students: a cross-sectional 
study in seven European countries. 2010. http://www.biomedcentral.com/1471-
2458/10/40. Accessed February 18, 2019. 
16.  Swami V, Frederick DA, Aavik T, et al. The attractive female body weight and 
female body dissatisfaction in 26 countries across 10 world regions: Results of 
the international body project I. Personal Soc Psychol Bull. 2010;36(3):309-
325. doi:10.1177/0146167209359702 
17.  Radwan H, Hasan HA, Ismat H, et al. Body mass index perception, body image 
dissatisfaction and their relations with weight-related behaviors among 
university students. Int J Environ Res Public Health. 2019;16(9). 
doi:10.3390/ijerph16091541 
18.  Matthiasdottir E, Jonsson SH, Kristjansson AL. Body weight dissatisfaction in 
the Icelandic adult population: A normative discontent? Eur J Public Health. 
2012;22(1):116-121. doi:10.1093/eurpub/ckq178 
19.  Talamayan KS, Springer AE, Kelder SH, Gorospe EC, Joye KA. Prevalence of 
overweight misperception and weight control behaviors among normal weight 
adolescents in the United States. ScientificWorldJournal. 2006;6:365-373. 
doi:10.1100/tsw.2006.70 
20.  DiGioacchino RF, Sargent RG, Topping M. Body dissatisfaction among White 
and African American male and female college students. Eat Behav. 
2001;2(1):39-50. doi:10.1016/S1471-0153(00)00022-2 
21.  Mayo C, George V. Eating Disorder Risk and Body Dissatisfaction Based on 
Muscularity and Body Fat in Male University Students. J Am Coll Heal. 
2014;62(6):407-416. 
22.  Hoerr SL, Bokram R, Lugo B, Bivins T, Keast DR. Risk for Disordered Eating 





23.  Coker E, Abraham. Suzanne. Body Weight Dissatisfaction: A comparison of 
women with and without eating disorders. Eat Behav. 2014;1(15):453-459. 
24.  Kuk JL, Ardern CI, Church TS, Hebert JR, Sui X, Blair SN. Ideal weight and 
weight satisfaction: Association with health practices. Am J Epidemiol. 
2009;170(4):456-463. doi:10.1093/aje/kwp135 
25.  Ejike C, Eze K, Onuoha N. Nutritional Status, Weight Misperception and Body 
Weight Dissatisfaction in a Population of Young Adult Nigerians. J Obes 
Weight Loss Ther. 2017;07(03):3-8. doi:10.4172/2165-7904.1000339 
26.  Fyler M, Schumacher J, Banning J, Gam HJ. Influence of Body Satisfaction, 
Body Mass Index, and Diet Quality on Healthy Eating Attitudes among College 
Students. Fam Consum Sci Res J. 2014;42(4):330-340. doi:10.1111/fcsr.12067 
27.  Xu F, Cohen S, Greaney M, et al. The Association between US Adolescents’ 
Weight Status, Weight Perception, Weight Satisfaction, and Their Physical 
Activity and Dietary Behaviors. Int J Environ Res Public Health. 
2018;15(9):1931. doi:10.3390/ijerph15091931 
28.  Wengreen HJ, Moncur C. Change in diet, physical activity, and body weight 
among young-adults during the transition from high school to college. Nutr J. 
2009;8(1):1-8. doi:10.1186/1475-2891-8-32 
29.  Mäkinen M, Puukko-Viertomies LR, Lindberg N, Siimes MA, Aalberg V. 
Body dissatisfaction and body mass in girls and boys transitioning from early to 
mid-adolescence: Additional role of self-esteem and eating habits. BMC 
Psychiatry. 2012;12. doi:10.1186/1471-244X-12-35 
30.  Deshpande S, Basil MD, Basil DZ. Factors Influencing Healthy Eating Habits 
Among College Students: An Application of the Health Belief Model. Health 
Mark Q. 2009;26(2):145-164. doi:10.1080/07359680802619834 
31.  Zaccagni L, Masotti S, Donati R, Mazzoni G, Gualdi-Russo E. Body image and 
weight perceptions in relation to actual measurements by means of a new index 
and level of physical activity in Italian university students. J Transl Med. 
2014;12(1). doi:10.1186/1479-5876-12-42 
32.  Osborn J, Naquin M, Gillan W, Bowers A. The Impact of Weight Perception on 
the Health Behaviors of College Students. Am J Heal Educ. 2016;47(5):287-
298. doi:10.1080/19325037.2016.1204966 
33.  Malinauskas BM, Raedeke TD, Aeby VG, Smith JL, Dallas MB. Dieting 
practices, weight perceptions, and body composition: A comparison of normal 
weight, overweight, and obese college females. Nutr J. 2006;5(11):1-8. 
doi:10.1186/1475-2891-5-11 




weight in under- and healthy-weight adolescents: mediating effects of 
restrictive dieting, healthy and unhealthy food intake. Eat Weight Disord. 
2018;25(1):1-10. doi:10.1007/s40519-018-0496-z 
35.  Steinemann N, Grize L, Ziesemer K, Kauf P, Probst-Hensch N, Brombach C. 
Relative validation of a food frequency questionnaire to estimate food intake in 
an adult population. Food Nutr Res. 2017;61(1):1305193. 
doi:10.1080/16546628.2017.1305193 
36.  Subar AF, Thompson FE, Kipnis V, et al. Comparative Validation of the Block, 
Willett, and National Cancer Institute Food Frequency Questionnaires. Am J 
Epidemiol. 2001;154(12):1089-1099. doi:10.1093/aje/154.12.1089 
37.  Epidemiology and Genomics Research Program: Background on Diet History 
Questionnaire II (DHQ II). National Cancer Institute . 
https://epi.grants.cancer.gov/dhq2/about/. Published 2018. Accessed April 14, 
2019. 
38.  Southerland J, Wang L, Richards K, Pack R, Slawson DL. Misperceptions of 
overweight: associations of weight misperception with health-related quality of 
life among normal-weight college students. Public Health Rep. 
2013;128(6):562-568. doi:10.1177/003335491312800617 
39.  Five-Factor Screener in the 2005 National Health Interview Survey Cancer 
Control Supplement: Uses of Screener Estimates. National Cancer Institute. 
https://epi.grants.cancer.gov/nhis/5factor/uses.html. Published 2019. 
40.  George SM, Ballard-Barbash R, Shikany JM, Crane TE, Neuhouser ML. A 
prospective analysis of diet quality and endometrial cancer among 84,415 
postmenopausal women in The Women’s Health Initiative. Physiol Behav. 
2015;25(10):788-793. doi:10.1016/j.physbeh.2017.03.040 
41.  Schwingshackl L, Hoffmann G. Diet Quality as Assessed by the Healthy Eating 
Index, the Alternate Healthy Eating Index, the Dietary Approaches to Stop 
Hypertension Score, and Health Outcomes: A Systematic Review and Meta-
Analysis of Cohort Studies. J Acad Nutr Diet. 2015;115(5):780-800.e5. 
doi:10.1016/j.jand.2014.12.009 
42.  McCullough ML, Willett WC. Evaluating adherence to recommended diets in 
adults: the Alternate Healthy Eating Index. Public Health Nutr. 2006;9(1a):152-
157. doi:10.1079/phn2005938 
43.  Chiuve SE, Fung TT, Rimm EB, et al. Alternative Dietary Indices Both 
Strongly Predict Risk of Chronic Disease. J Nutr. 2012;142(6):1009-1018. 
doi:10.3945/jn.111.157222 
44.  Gil Á, Martinez De Victoria E, Olza J, Angel G. Indicators for the evaluation of 




45.  Guenther PM, Kirkpatrick SI, Reedy J, et al. The Healthy Eating Index-2010 Is 
a Valid and Reliable Measure of Diet Quality According to the 2010 Dietary 
Guidelines for Americans. J Nutr Methodol Math Model J Nutr. 2014;144:399-
407. doi:10.3945/jn.113.183079 
46.  Onvani S, Haghighatdoost F, Surkan PJ, Larijani B, Azadbakht L. Adherence to 
the Healthy Eating Index and Alternative Healthy Eating Index dietary patterns 
and mortality from all causes, cardiovascular disease and cancer: a meta-
analysis of observational studies. J Hum Nutr Diet. 2017;30(2):216-226. 
doi:10.1111/jhn.12415 
47.  Freedman LS, Guenther PM, Krebs-Smith SM, Dodd KW, Midthune D. A 
Population’s Distribution of Healthy Eating Index-2005 Component Scores Can 
Be Estimated When More Than One 24-Hour Recall Is Available. J Nutr. 
2010;140(8):1529-1534. doi:10.3945/jn.110.124594 
48.  Krebs-Smith SM, Pannucci TE, Subar AF, et al. Update of the Healthy Eating 
Index: HEI-2015. J Acad Nutr Diet. 2018;118(9):1591-1602. 
doi:10.1016/j.jand.2018.05.021 
49.  Reedy J, Lerman JL, Krebs-Smith SM, et al. Evaluation of the Healthy Eating 
Index-2015. J Acad Nutr Diet. 2018;118(9):1622-1633. 
doi:10.1016/J.JAND.2018.05.019 
50.  Diet quality assessment with stable isotopes | IAEA. International Atomic 
Energy Agency. https://www.iaea.org/topics/diet-quality. Published 2019. 
Accessed April 20, 2019. 
51.  U.S. Department of Health and Human Services and, U.S. Department of 
Agriculture. 2015-2020 Dietary Guidelines for Americans. 8th ed.; 2015. 
http://health.gov/dietaryguidelines/2015/guidelines/. 
52.  Pelletier JE, Laska MN. Campus Food and Beverage Purchases Are Associated 
With Indicators of Diet Quality in College Students Living Off Campus. Am J 
Heal Promot. 2013;28(2):80-87. doi:10.4278/ajhp.120705-QUAN-326 
53.  Amaral Alves D, Hernández Regidor N, Basabe Baraño N, Rocandio Pablo 
AM, Arroyo Izaga M. Body satisfaction and diet quality in female university 
students from the Basque Country. Endocrinol y Nutr (English Ed. 
2012;59(4):239-245. doi:10.1016/j.endoen.2012.04.010 
54.  Likus W, Milka D, Bajor G, Jachacz-Lopata M, Dorzak B. Dietary Habits and 
Physical Activity in Students from the Medical University of Silesia in Poland. 
Natl Inst Public Heal. 2013;64(4):317-324. 
doi:10.1070/qe2003v033n12abeh002564 
55.  Bailey BW, Perkins A, Tucker LA, LeCheminant JD, Tucker JM, Moncur B. 




adiposity in young women. J Nutr Educ Behav. 2015;47(1):86-93. 
doi:10.1016/j.jneb.2014.08.011 
56.  Driskell JA, Kim RY-N, Goebel KJ. Few Differences Found in the Typical 
Eating and Physical Activity Habits of Lower-Level and Upper-Level 
University Students. 2005. doi:10.1016/j.jada.2005.02.004 
57.  Sunbul M, Tapanee P, Reeder N, Sockwell S, Cowles A, Mosby T. Evaluating 
Diet Quality of College Students Using the Healthy Eating Index. J Nutr Educ 
Behav. 2019;51(7):S37. doi:10.1016/j.jneb.2019.05.386 
58.  Brunt A, Rhee Y, Zhong L. Differences in dietary patterns among college 
students according to body mass index. J Am Coll Heal. 2008;56(6):629-634. 
doi:10.3200/JACH.56.6.629-634 
59.  U.S. Department of Health and Human Services. Physical Activity Guidelines 
for Americans. Washington, D.C.; 2018. 
60.  Anderson LJ, Erceg DN, Schroeder ET. Utility of multifrequency bioelectrical 
impedance compared with dual-energy x-ray absorptiometry for assessment of 
total and regional body composition varies between men and women. Nutr Res. 
2012;32(7):479-485. doi:10.1016/j.nutres.2012.05.009 
61.  Streeter VM, Milhausen RR, Buchholz AC. Body image, body mass index, and 
body composition: In young adults. Can J Diet Pract Res. 2012;73(2):78-83. 
doi:10.3148/73.2.2012.78 
62.  Alipour B, Abbasalizad Farhangi M, Dehghan P, Alipour M. Body image 
perception and its association with body mass index and nutrient intakes among 
female college students aged 18–35 years from Tabriz, Iran. Eat Weight Disord. 
2015;20(4):465-471. doi:10.1007/s40519-015-0184-1 
63.  Goonasegaran A, Nabila F, Shuhada N. Comparison of the effectiveness of 
body mass index and body fat percentage in defining body composition. 
Singapore Med J. 2012;53(6):403-408. 
64.  Degrave E, Clarys P, Mullie P, Vansant G, Hulens M. Evaluation of Body Fat 
Estimated from Body Mass Index and Impedance in Belgian Male Military 
Candidates: Comparing Two Methods for Estimating Body Composition. Mil 
Med. 2015;173(3):266-270. doi:10.7205/milmed.173.3.266 
65.  Arroyo M, Rocandio AM, Ansotegui L, Herrera H, Salces I, Rebato E. 
Comparison of predicted body fat percentage from anthropometric methods and 
from impedance in university students. Br J Nutr. 2004;92(5):827-832. 
doi:10.1079/BJN20041273 
66.  Deurenberg P, Andreoli A, Borg P, et al. The validity of predicted body fat 




European populations. Eur J Clin Nutr. 2001;55:973-979. 
www.nature.com/ejcn. Accessed June 13, 2019. 
67.  InBody Co. InBody 770: Premium Solution For Your Health. 
https://www.inbody.com/global/product/InBody770.aspx. Published 2014. 
68.  InBody USA. InBody 770 Training Manual.; 2014. 
69.  Von Hurst PR, Walsh DCI, Conlon CA, Ingram M, Kruger R, Stonehouse W. 
Validity and reliability of bioelectrical impedance analysis to estimate body fat 
percentage against air displacement plethysmography and dual-energy X-ray 
absorptiometry. Nutr Diet. 2016;73(2):197-204. doi:10.1111/1747-0080.12172 
70.  Ellis KJ. Selected Body Composition Methods Can Be Used in Field Studies. J 
Nutr. 2001;131:1589-1595. 
71.  Ruthford J, Diemer GA, Scott ED. Comparison of Bioelectrical Impedance and 
Skinfolds With Hydrostatic Weighing for the Assessment of Body Composition 
in Heathy Young Adults. Res Q Exerc Sport. 2006;77(1 Suppl):A-21. 
72.  Aandstad A, Holtberget K, Hageberg R, Holme I, Anderssen SA. Validity and 
Reliability of Bioelectrical Impedance Analysis and Skinfold Thickness in 
Predicting Body Fat in Military Personnel. Mil Med. 2014;179(2):208-217. 
doi:10.7205/milmed-d-12-00545 
73.  Klipstein-Grobusch K. Interviewer variability in anthropometric measurements 
and estimates of body composition. Int J Epidemiol. 1997;26(90001):174S - 
180. doi:10.1093/ije/26.suppl_1.s174 
74.  Fields DA, Goran MI, McCrory MA. Body-composition assessment via air-
displacement plethysmography in adults and children: A review. Am J Clin 
Nutr. 2002;75(3):453-467. doi:10.1093/ajcn/75.3.453 
75.  Bedogni G, Agosti F, De Col A, Marazzi N, Tagliaferri A, Sartorio A. 
Comparison of dual-energy X-ray absorptiometry, air displacement 
plethysmography and bioelectrical impedance analysis for the assessment of 
body composition in morbidly obese women. Eur J Clin Nutr. 
2013;67(11):1129-1132. doi:10.1038/ejcn.2013.159 
76.  Ling CHY, de Craen AJM, Slagboom PE, et al. Accuracy of direct segmental 
multi-frequency bioimpedance analysis in the assessment of total body and 
segmental body composition in middle-aged adult population. Clin Nutr. 
2011;30(5):610-615. doi:10.1016/j.clnu.2011.04.001 
77.  Houska CL, Kemp JD, Niles JS, Morgan AL, Tucker RM, Ludy M-J. 
Comparison of Body Composition Measurements in Lean Female Athletes. Int 




78.  Rech CR, Glaner MF. Bipolar bioelectrical impedance: lack of accuracy in 
estimating relative body fat in men. Rev Bras Cineantropometria e Desempenho 
Hum. 2011;13(2):100-105. doi:10.5007/1980-0037.2011v13n2p100 
79.  Gába A, Kapuš O, Cuberek R, Botek M. Comparison of multi- and single-
frequency bioelectrical impedance analysis with dual-energy X-ray 
absorptiometry for assessment of body composition in post-menopausal 
women: Effects of body mass index and accelerometer-determined physical 
activity. J Hum Nutr Diet. 2015;28(4):390-400. doi:10.1111/jhn.12257 
80.  Rockamann RA, Dalton EK, Arabas JL, Jorn L, Mayhew JL. Validity of Arm-
to-Arm BIA Devices Compared to DXA for Estimating % Fat in College Men 
and Women. Int J Exerc Sci. 10(7):977-988. 
81.  Leahy S, O’Neill C, Sohun R, Jakeman P. A comparison of dual energy X-ray 
absorptiometry and bioelectrical impedance analysis to measure total and 
segmental body composition in healthy young adults. Eur J Appl Physiol. 
2012;112(2):589-595. doi:10.1007/s00421-011-2010-4 
82.  Carrion BM, Wells A, Mayhew JL, Koch AJ. Concordance Among 
Bioelectrical Impedance Analysis Measures of Percent Body Fat in Athletic 
Young Adults. Int J Exerc Sci. 2019;12(4):324-331. 
83.  Miller R, Chambers T, Burns S. Validating InBody 570 Multi-frequency 
Bioelectrical Impedance Analyzer versus DXA for Body Fat Percentage 
Analysis. J Exerc Physiol. 2016;19(5):71-78. 
84.  InBody USA. InBody Products. https://inbodyusa.com/products. Accessed 
March 12, 2020. 
85.  InBody USA. InBody Comparison Guide. 
https://inbodyusa.com/products/comparison-guide/. Accessed March 12, 2020. 
86.  Cilliers J, Senekal M, Kunneke E. The association between the body mass index 
of first-year female university students and their weight-related perceptions and 
practices, psychological health, physical activity and other physical health 
indicators. Public Health Nutr. 2006;9(2):234-243. doi:10.1079/PHN2005846 
87.  Richardson M, Madzima T, Nepocatych S. Differences in Body Composition 
Affect Weight Control Practices and Body Image Satisfaction in College 
Students. Phys Act Heal. 2019;3(1):1-10. doi:10.5334/paah.28 
88.  U.S. Department of Health and Human Services. 2008 Physical Activity 
Guidelines for Americans.; 2008. 
89.  Dinger MK. Reliability and convergent validity of the national college health 





90.  Dinger MK, Behrens TK, Han JL. Validity and Reliability of the International 
Physical Activity Questionnaire in College Students. Am J Heal Educ. 
2006;37(6):337. https://files.eric.ed.gov/fulltext/EJ795819.pdf. Accessed April 
14, 2019. 
91.  Dishman R, Steinhardt M. Reliability and concurrent validity for a 7-d re-call of 
physical activity in college students. Med Sci Sports Exerc. 1988;20(1):14-25. 
92.  Craig CL, Marshall AL, Sjöström M, et al. International physical activity 
questionnaire: 12-Country reliability and validity. Med Sci Sports Exerc. 
2003;35(8):1381-1395. doi:10.1249/01.MSS.0000078924.61453.FB 
93.  Sebastião E, Gobbi S, Chodzko-Zajko W, et al. The International Physical 
Activity Questionnaire-long form overestimates self-reported physical activity 
of Brazilian adults. Public Health. 2012;126(11):967-975. 
doi:10.1016/j.puhe.2012.07.004 
94.  U.S. Department of Health and Human Services and Centers for Disease 
Control and Prevention. Early Release of Selected Estimates Based on Data 
From the National Health Interview Survey, January-September 2017.; 2018. 
https://www.cdc.gov/nchs/data/nhis/earlyrelease/EarlyRelease201803_07.pdf. 
Accessed April 20, 2019. 
95.  Carlson SA, Fulton JE, Schoenborn CA, Loustalot F. Trend and prevalence 
estimates based on the 2008 physical activity guidelines for Americans. Am J 
Prev Med. 2010;39(4):305-313. doi:10.1016/j.amepre.2010.06.006 
96.  Haff GG, Dumke C. Laboratory Manual for Exercise Physiology. Second. 
(Tocco AN, Seaman AL, eds.). Champaign, IL: Human Kinetics; 2019. 
 
